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To: Mr. David Scaturo From: Sara Vivas 
South Carolina Department of Health (352) 335-5877 ext .2384 
and Environmental Control 
Bureau of Land and Waste 
Management 
2600 Bull Street 
Columbia, SC 29201 

Date: June t 1,2002 

Re: RFI Report Addendum & CMS Work Plan, AOC 61 3lAOC 615/SWMU 175, Zone F, 
Revision 1 ,  Charleston Naval Complex - Volume ll CoversISpines and Flysheets 

Quantity Description 

2 Two sets of Revision 1 Covers/Spines and Flysheets for insertion into the Volume II 3-ring binder 
of the RFI Report Addendum 8 CMS Work Plan, AOC 613iAOC 615lSWMU 175, Zone F. 

If material received is not as listed, please notify us at once. 

Remarks: 

Revision 1 Covers/Spines and Flysheets for Volume I of the RFI Report Addendum & CMS 
Work Plan for AOC 61 3/AOC 615/SWMU 175, Zone F were distributed on June 5,2002. 
Revision 1 CoversISpines and Flysheets for Volume II, which are attached to this letter, 
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Coverispine and Flysheet in the original 3-ring binder with the attached material. 
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RFI REPORT ADDENDUM & CMS WORK PLAN, A M :  61YAOC 61YSWMU 175, ZONE F 
CHARLESTON NAVAL COMPEX 

REVISION 0 
MARCH 2W2 

Contents, Volume II 

2 Appendices 

Excerpts from the Zone F RFI Report, Revision 0 and the Zone L RFI Report, Rezlision 0 
Initial Ground-Water Assessment Reportfor Site 20, Building 240 and Rapid Assessment 
Report for Site 22, Building 242 
Analytical Data from Sampling Subsequent to the Zone F RFI Report, Revision 0 
Data Validation Reports from Sampling Subsequent to the Zone F RFI  Report, Revision 
0 
Well Installation Logs 
Responses to SCDHEC Comments on the Zone F RFI  Report, Revision 0 
Human Health Risk Calculation Sheets 

13 The Initial Ground-Water Assessment Reportfor Site 20, Building 240 and Rapid Assessment 
24 Report for Site 22, Building 242 are contained on CD-ROM, and inserted into the pocket of the 
15 Volume II Binder. 









The approved fixd Rm work plan proposed the screening survey results be used to optimize 

placement of the 10 discrete soil brings, and the three shallow and one deep monitoring wells 

proposed for this investigation. However, the soil screening data was of sufficient quality, and 

site coverage extensive enough, for this data to be used in lieu of the proposed discrete soil 

sampling. There:fore, no discrete soil samples were collected. Soil and groundwater screening 

data were used for monitoring well placement as p l d .  Table 10.7.1 summarizes the 

AOCs 6131615 and SWMU 175 screening samples and analyses. 

613SW08 613S#W1801 Soil 9113196 Notc 1 G#IO&VOAs oaly 



Zonc F RCRA Facility Inwdgatimt Report 
NAVEaASE C7rcvlcaon 

Saion 10 - Site-Specjfic EwlucrrioRs 

613Sm17 Soil Nae 1 



Zonc F RCRA Facility I ' g a t i m  Report 
NAVBME W c s t o n  

-.. 
Scdion 10 -Site-Spec@c Ewlumionr 

Rcviriwt: 0 

613SP035 9/16/96 Nate 1 

61 3SP037 613SPO3701 Soil EL30196 Nate 1 

613SP039 Soil Nate 1 

1 613SP04t 6f 3S#)4101 Soil 91101% Nota 1 
61 30E94101 Omundarata 

613SW43 9109196 Nate 1 

61 3SW47 613SIW701 Soil 

613SP049 Soil 9109196 N* 1 

613SP0510S Soil Nota 1 
6I30#H101 ater 



Sladc Date 

613SFW301 Soil 9/17/96 

613s- 613SP06301 Soil 10116/96 Note I 

613SXQ65 6135-1 Soil 10/14/96 Nota 1 
613C#)6501+ Note 2 Duplicrte &mpk 
6130IWSOl Omuldvmter Nats I 



Zw F RCRA Facility Investigananon Repon 
NAVBASE C b r h t o n  

-91 

Seuibn 10 -Sire+n'fic Evaluariom 
Rrvision: 0 

10.7.3.1 Nature of Contamination in Soil I 

Organic compound analytical d t s  for soil are summarized in Table 10.7.2. Inorganic analytical 2 

results for soil are summarized in Table 10.7.3. Table 10.7.4 presents a summary of all anal* 3 .* 

detected in soil at AOC 613/615 and SWMU 175. Appendix D m& a complete analytical data 4 

report for all Zone F samples collected. 5 

Volatile Organics in Soil 6 

Fifteen VOCs were detected in surface soil samples. None of the detections exceeded its 7 

respective RBC. Three VOCs were detected in the subsurface soil sample below the nxpative s 

SSL. No VOCs exceeded the RBC or SSL at the c o m b w  site. 9 

Semivolatile Organic Compounds in Soil 10 

Twenty-threc SVOCs were detected surface soil. Concentrations of bem(a)ankxene, i i  

benzo(a)pyrene, bem(b)fluoranthene, and dibenz(a,h)anrhracene were detected in surface soils 12 

above their q d v e  RBCs. Figure 10.7-8 illustrates the didbution of thse fompamds as total n 

BEQs concenb~tiom in surface soil. Benzo(a)anthracene was detected in the subsurface soil 14 

sample exceeding its SSL. Figure 10.7-9 illustrates the distribution in subsurfce soil. 15 
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Note 1 
Note 2 

613M0003 NA NA NA Not Sunpled 

Notes: 
1 = SW-846 (&, SVOAS. VOAs); qmidts U DQO Lml Ill 
2 = Appendix IX suite: Appendix IX ~ c i d c s / P C B s +  herbicides, SVOAs, VOAs); SW-846 (metals. dioxins. 

OP-pesticides); cyanide; hex-duom~ i t  DQO Level IV 
* = Dupliatc~unpic 

Table 10.75 
Zime F 

AOC 6131615 and SWMU 175 
O r g a t l k C o m ~ d ~ ~ f o r ~ t  

Volatile O d c  Cam~~rmds I d k i d  
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Tnbk 10.7.7 
Zrme F 

AOC 6131615 md SWMU 175 
Ady tes  Dctcctad br sedtmcnt SPmplcs 

Pesticides 

Aluminum (Al) 613M0001 39fO.0000 
613- 12200.0000 
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TPbk 10.7.7 
Zone F 

AOC 6131615 and SWMU 175 
AnnIpes Meted in scdfmerd Samples 

Nickel (Ni) 

vanadium 0 

I 

The following sections discuss sediment sample analytical results relative to detected soil 1 

parameters as ark indication of soil contambant migration via storm water flow. Given that this 2 

sediment was collected from engiaeered structures (storm catch basins, stom water culverts, etc.), 3 

it is not true sediment generated in a native setting, and therefore, is not compared to reference 4 

concentrations a s  otber criteria. The storm sewer system wifl be addressed in the Zone L RFI. s 

Volatile Organiic Compounds in Sediment 6 

Trichlomethene was the only VOC detected in sediment. This VOC was also detected in nine of 7 

the soil samples. 8 

Semivolatile Qrganic Compounds in Sediment 9 

Eighteen SVOCs were detected in sediment samples. Each of the compounds was also present in 10 

site soil samples. 11 



Table 10.7.8 
ZoneF 

AOCs 6l316lS and SWMU 175 
G~~\mdwater SPmples md Analyses 

G m l 2  Shallow 0~~01201- 11I12/96 . Notes 1/2- 

Noru: 
1 = SW-846 (e, SVOAS, V O h )  at DQO LcveI III. 
2 = Apptodix IX suite: Appmdix M @wti&IPCBs, hcrbickh, SVOAs, VOAs); SW-846 (mttals, 

dioxins. OP-pesticides); cyanide; hex-cluome at DQO Level IV. 
= Duplicatcs; lmplc~~II~.  

10.7.5.1 Nature of Contadnation in Groundwater 1 

Organic analytical results for groundwater are summarized in Table 10.7.9. Inorganic analytical 2 

resuIts for groundwater are summarized in Table 10.7.10. Table 10.7.1 1 presents a summary of 3 

the analytes detected at the combined site. 4 
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Inorganics Detected in Zone L Surface Soil within AOC 613161 5ISWMU 175 Investigative Area 

Aluminum LEEi04SB002 5230 = mglKg 7800 NL 261 - 20500 
Aluminum LEEiO4SB003 4380 = mglKg 7800 NL 261 - 20500 
Aluminum LEEi04SB004 9980 = mg/Kg 7800 NL 261 - 20500 
Aluminum LEEi04SB005 1 1600 = mg/Kg 7800 NL 261 - 20500 

Arsenic LE504SB001 4.6 = mg/Kg 0.4:3 15 0.95 - 67.5 
Arsenic LEEi04SB002 43.5 = mg/Kg 0.4:3 15 0.95 - 67.5 
Arsenic LE504SB003 17.3 = mg/Kg 0.4:3 15 0.95 - 67.5 
Arsenic LEEi04SB004 15.2 = mg/Kg 0.4:3 15 0.95 - 67.5 
Arsenic LEEi04SB005 14.9 = mg/Kg 0.4:3 15 0.95 - 67.5 

Barium LEEi04SB00 1 16.3 = mg/Kg 550 800 1.8 - 1980 
Barium LEEi04SB002 46.3 = mglKg 550 800 1.8 - 1980 
Barium LEEiO4SB003 21 = mg/Kg 550 800 1.8 - 1980 
Barium LEEi04SB004 23.2 = mg/Kg 550 800 1.8 - 1980 
Barium LE504SB005 34.3 = mg/Kg 550 800 1.8 - 1980 

Calcium LE504SB001 2930 = mg/Kg NL. NL 167 - 182000 
Calcium LE504SB002 7370 = mg/Kg NL. NL 167 - 182000 
Calcium LE504SB003 83800 = mg/Kg NL. NL 167 - 182000 
Calcium LEEi04SB004 291 00 = mg/Kg N L. NL 167 - 182000 
Calcium LE504SB005 7200 = mg/Kg N L. NL 167 - 182000 

Cadmium LEfi04SB001 0.48 J mg/Kg 7.8 4 0.06 - 1.5 
Cadmium LEIi04SB002 0.33 J mg/Kg 7.8 4 0.06 - 1.5 
Cadmium LEEi04SB003 0.55 J rng/Kg 7.11 4 0.06 - 1.5 
Cadmium lEEi04SB004 0.33 J mg/Kg 7.8 4 0.06 - 1.5 
Cadmium LE504SB005 0.55 J mg/Kg 7.8 4 0.06 - 1.5 

CYANIDE LE504SB001 0.15 J mg/Kg 160 NL NA - NA 
CYANIDE LE504SB002 0.12 J mg/Kg 160 NL NA - NA 
CYANIDE LE504SB003 0.24 J mg/Kg 160 NL NA - NA 
CYANIDE LE504SB004 0.2 J mg/Kg 160 NL NA - NA 
CYANIDE LE504SB005 0.1 6 J mgfKg 160 NL NA - NA 

Cobalt LE!504SB001 3.5 = mg/Kg 470 1000 0.35 - 11 1 
Cobalt LE504SB002 8.8 = mglKg 470 1000 0.35 - 111 
Cobalt LE504SB003 3.9 = mg/Kg 470 1000 0.35 - 111 
Cobalt t E!104S B004 5.3 = mg/Kg 470 1000 0.35 - 111 
Cobalt LE!J04SB005 7.1 = mg/Kg 4710 1000 0.35 - 11 1 

; hromium, Total LE!504SB001 32.3 J mg/Kg 211) 19 2.3 - 567 
;hrornium, Total LE!504SB002 22 = mg/Kg 210 19 2.3 - 567 
Zhromium, Total LE!S04S5003 18.2 = mglKg 210 19 2.3 - 567 
Zhromium, Total LE!504SB004 37.5 = mg/Kg 210 19 2.3 - 567 
:hromium, Total tE!S04SB005 44.9 = mg/Kg 210 19 2.3 - 567 



Inorganics Detected in Zone L Surface Soil within AOC 61 3/61 5/SWMU 175 Investigative Area 

Copper LE504SB002 88.9 = mglKg 310 5300 0.47 - 866 
Copper LE504SB003 35.4 = mg/Kg 310 5300 0.47 - 866 
Copper LE504SB004 14.3 = mg/Kg 310 5300 0.47 - 866 
Copper LE504SB005 38 = mgfKg 310 5300 0.47 - 866 

l ron 
lron 
lron 
l ron 
lron 

Mercury 
Mercury 
Mercury 
Mercury 
Mercury 

Potassium 
Potassium 
Potassium 
Potassium 
Potassium 

Magnesium 
Magnesium 
Magnesium 
Magnesium 
Magnesium 

Manganese 
Manganese 
Manganese 
Manganese 
Manganese 

Sodium 
Sodium 
Sodium 
Sodium 
Sodium 

Nickel 
Nickel 
Nickel 
Nickel 
Nickel 



Inorganics Detected in Zone L Surface Soil within AOC 61 3/61 5tSWMU 175 Investigative Area 

Lead* lE504SB002 83 = mg/Kg 400 400 1 - 4 0 0  
Lead* LE504SB003 96.8 = mg/Kg 400 400 1 -400 
Lead* LE504SB004 36.1 = mg/Kg 400 400 1 -400 
Lead' LE504SB005 84.5 = mg/Kg 40C1 400 1 - 400 

Antimony LEEt04SB002 4.9 J mg/Kg 3.1 2.5 0.5 - 7.4 

Selenium LEEi04SB001 0.37 J m@Kg 39 2.5 0.44 - 4 
Selenium LE504SB002 0.57 J mg/Kg 39 2.5 0.44 - 4 
Selenium LEEi04SB003 0.27 J mg/Kg 39 2.5 0.44 - 4 
Selenium LEEi04SB004 0.39 J mg/Kg 39 2.5 0.44 - 4 
Selenium LEft04SB005 0.54 J mg-'Kg 39 2.5 0.44 - 4 

Tin (Sn) LEEt04SB00 1 2.1 J mg/Kg NL NL 0.77 - 44.7 
Tin (Sn) LEEi04SB002 10.1 J KdKg NL NL 0.77 - 44.7 
Tin (Sn) LE504SB003 4.4 j W f K g  NL NL 0.77 - 44.7 
Tin (Sn) LEEi04SB004 2.1 J mg/K!J N t NL 0.77 - 44.7 
Tin (Sn) LE504SB005 2.6 J mg/Kg N L NL 0.77 - 44.7 

Vanadium LEEi04SB001 18.2 = mg/Kg 55 3000 1.1 - 60.4 
Vanadium LE504SB002 17.7 = mglKg 55 3000 1.1 - 60.4 
Vanadium LE504SB003 12.2 = mg/Kg 55 3000 1.1 - 60.4 
Vanadium LEIi04SB004 29.8 = mg/Kg 55 3000 1.1 - 60.4 
Vanadium LEEi04SB005 46.8 = mg/Kg 55 3000 1.1 - 60.4 

Zinc LE504SB001 102 J rng/Kg 2300 6000 1.9 - 855 
Zinc LE504SB002 23 1 = mg/Kg 2300 6000 1.9 - 855 
Zinc LE504SB003 196 = rng/Kg 2300 6000 1.9 - 855 
Zinc LE504SB004 78.1 = mg/Kg 2300 6000 1.9 - 855 
Zinc LE504SB005 198 = mg/Kg 2300 6000 1.9 - 855 

Concentrations shown outlined and in bold print indicate exceedance of screening criteria. 
a RBCs from EPA Region Ill RBC Tables, October 2000. RBCs for non-carcinogenic compounds are adjusted 
%slues extrapolated .from EPA Soil Soil Screening Guidance: User's Guide; DAF = 10 
Background Range values are the minimum and maximum concentr.ations detected in Zones E and F combin 

* RBCs for Total Chrcrmium and Lead from EPA Region IX PRG Tablles, November 2000. 



Organic Compounds Detected in Zone L Surface Soil within AOC 613161 SISWMU 175 investigative area 

L 
j Dieldrin i LE504SB001 ( 0.0051 1 J mg/K9 
I 

I I 

Endrin Aldehyde** 1 LE504SB001 / 0.014 1 = I mglKg 
' 

i I 

I 

Acenaphthene LE504SB001 0.16 1 J mg/Kg I 

j 

i Heptachlor j LE504SB003 
I 

C 

Anthracene I LE504SB001 0.23 J mg/Kg 
Anthracene 1 LE504SB002 0.051 J mg/Kg 
Anthracene / LE504SB003 0.068 J rng/Kg 

I 
I 

0.0021 1 J 
! 

mg/Kg 
t i 



Organic Compounds Detected in Zone L Surface Soil within AOC 61 3/61 SISWMU 175 investigative area 

1 I I 

I Benzyl Butyl 1 600 470 NA 

I 

1 Benzyl Butyl Phthalate 0.1 1600 470 NA 
j Benzyl Butyl 1600 470 NA 
i Benzyl Butyl Phthalate I LE504SB004 1600 470 NA 

31 0 2200 NA 
310 2200 NA 

0.24 31 0 2200 NA 
31 0 2200 NA 

Flouranthene --- 31 0 2200 NA 

t I 

I Phenanthrene 1 LE504SB001 0.88 
P henanthrene i LE504SB002 

+-- 

I Phenanthrene 1 LE504SB003 0.26 1 J 

1 Fluorene 1 LE504SB001 1 0.087 1 310 280 NA 

I i I + I 
Pyrene LE504SB001 1 1.4 = K g  230 21 00 NA 

I Pvrene I LE504SB002 1 0.32 J r mdKa 230 21 00 NA 

I I 

, I 

j LE504SB003 1 0.39 21 00 NA 

- 21 00 NA 

1 

1 
Carbon Disulf~de --- 2 NA 
Carbon Disulfide 2 NA 

i 

! I - - .- 
beth eth l ketone (2-Butanon? LE504SB=$ O F  ; J - K g  I 4700 0.4 NA wziLe; - - LE504SB002 I 0.02 i -- J mg/Kg j 4700 0 4  NA 



Organic Compounds Detected in Zone L Surface Soil within AOC 61 3/61 5lSWMU 175 investigative area 

Concentrations shown outlined and in bold orint indicate exceedance of screenina criteria. " I** RBC and SSL for Endrin 
/ *** RBC and SSL for Chlordane 
*'*No Region Ill generic SSL available, value listed is from Region IX RBC table, November 2000 
a RBCs from EPA Region Ill RBC Tables, October 2000. RBCs for non-carcinogenic compounds are adjusted for 
b~alues extrapolated from EPA Soil Soil Screening Guidance: User's Guide; DAF = 1.0 used for VOCs (italicized) 
Sitewide background concentration from Background PAHs Study Report: Technical Information for the Develop 



Inorganics Detected in Zone L Subsurface Soil within AOC 61 3/61 5/SW MU 1 75 Investigative Area 

Aluminum LE504SB002 
LE504SB003 
LE504SB004 
LE504SB005 
LF037S PO1 8 
LFO37S PO22 
LFO37SPO23 
LF037SP027 
LFO37SP048 

Arsenic LE504SBO02 
LE504SB003 
LE504SB004 
LE504SB005 
LF037SPO-f 8 
LF 037SP022 
L FO37SP023 
LF037SP027 
LF037SP048 

Barium LE504SB002 
LE504SB003 
LE504SBOO4 
LE504SB005 
LFO37SP018 
LF037S PO22 
LFO37SP023 
LF037S PO27 
LF037SP048 

Beryllium LE504SB002 
LE504SB005 
LFO37SPO18 
LF037SP022 
LF037SPO23 
LF037SP027 
LF037SPO48 

Cadmium LE504SB002 
LE504SB003 
LE504SB004 
LE504SB005 

Calcium LE504SB002 
LE504SB003 
LE504SB004 
LE504SB005 
LF037S PO1 8 
LF037SP022 



Inorganics Detected in Zone L Subsurface Soil within AOC 613/615/SWMU 175 Investigative Area 

Chromium, Total LE504S5002 
LE504SB003 
LE504SBW 
LE504SB005 
LF037SPO18 
LF037SPO22 
LF037SP023 
LFO37SPO27 
LF037SPO48 

Cobalt LE504SB002 
LE504SB003 
LE504SB004 
LE504SB005 
LFO37SPO18 
LF037SP022 
t F037SP023 
LF037SP027 
LFO37SPO48 

Cyanide LE504SB002 
LE504SB003 
lE504SB004 
LE504SB005 
LF037S PO22 
LF037SP023 
LF037SP048 



Inorganics Detected in Zone L Subsurface Soil within AOC 61 3/61 51SiWMU 175 investigative Area 

- +=+ 

Lead' LE504SB002 64.3 = mg/Ky 400 1.8 - 76.4 

Magnesium LE504SB002 
LE504SB003 
LE504SB004 
LE504SB005 
LF037SPO18 
LF037SPO22 
LF037SPO23 
LFO37SPO27 
LF037SPO48 

Manganese LE504SB002 
LE504SB003 
LE504SB004 
LE504SB005 
LFO37SPO18 
LF037SP022 
LFO37S PO23 
LF037SP027 
LF037SPO48 

Mercury LE504S8002 
LE504SB003 
LE504SB005 
LF037SP018 
LF037SP023 
LFO37SPO27 
LF037SP048 

Nickel LE504SB002 
LE504SB003 
LE504SB004 
LE504SB005 
LF037SPO18 
LF037S PO22 
tF037SP023 
LF037SPO27 
LF037S PO48 

Potassium LE504SB002 1 520 = rng1K.g NL 
LE504SB003 1250 = mg/K.g 



Inorganics Detected in Zone L Subsurface Soil within AOC 613/615/SWMU 175 Investigative Area 

Selenium LE504SB002 0.78 = mg/Kg 2.5 0.4 - 1 
LE504SB003 0.46 J mq/Kg 
LE504SB004 1 = mgKg 
LE504SB005 0.87 = mdKg 
LF037SP022 1.09 = mg/Kg 
LFO37SP023 1.54 = mg/Kg 
LF037SPO27 0.857 = mg/Kg 

Sodium CE504SB002 
LE504SB003 
LE504SB004 
LE504SB005 
LFO37SPO18 
LF037S PO22 
LF037SP023 
LF037SPO27 
LFO37SP048 

Tin (Sn) LE504SB002 2.5 J w3w NL 
LE504SBOO3 4.7 J mg/K!l 
LE504SB004 1.3 J m9'Kg 
LE504SB005 2.7 J mg/Kg 
LF037SP027 5.49 = mglKg 

Vanadium t E504SB002 
LE504SB003 
LE504SB004 
LE504SB005 
LF037SPO18 
LF037SP022 
LF037SPO23 
LFO37SP027 
t F037SP048 

Zinc LE504SB002 
LE504SB003 
LE504SB004 
LE504SB005 
LFO37SP018 
LF037SP022 
LF037SP023 
LF037SP027 



Inorganics Detected in Zone L Subsurface Soil within AOC 613/615/SWMU 175 Investigative Area 

Concentrations shown~ outlined and in bold print indicate exceedance of comparison criteria. 
a Values extrapolated from EPA Soil Soil Screening Guidance: User's Guide; DAF = 10 

Background Range \ralues are the minimum and maximum concentrations detected in Zones E and F 
" Default Soil Screening Level (SSL) for lead = 400 mglkg 



Organic Compounds Detected in Zone L Subsurface Soil within AOC 61 3/615/SWMU 175 Investigative Area 

Anth racene LE504SB002 0.057 

Benzyl Butyl Phthalate LE504SB002 0.14 
LE504SB003 0.1 3 

Chrysene LE504SB002 0.33 
LE504SB003 0.1 3 

Dieldrin LE504SBOO3 T I  
Endrin LE504SB003 0.0039 

Flouranthene LE504SB002 0.26 
LE504SB003 0.12 

Gamma BHC (Lindane) LE504SB003 

Heptachlor LE504SB003 0.0094 

Methyl ethyl ketone (2-Butanone LE504SB002 0.01 4 



Organic Compounds Detected in Zone L Subsurface Soil within AOC 813/615/SWMU 175 Investigative Area 

Phenanthrene LE504SB002 0.1 6 J mg/Kg NL NA 

Pyrene LE504SB002 1.2 J mg/Kg 2100 NA 
LE504SB003 0.31 J Vim 

Acetone LFO37SP018 0.0525 = mg/Kg 0.8 NA 
LF037SP022 0.231 = rng/Kg 
LFO37SP023 0.208 = mg/Kg 

Tetrachloroethylene (PCE) LF037SPOl8 = mg/Kg 0.003 

Concentrations showr~ outlined and in bold print indicate exceedance of comparison criteria. 
"Values extrapolated from EPA Soil Soil Screening Guidance: User's Guide; DAF = 1.0 used for VOCs 
(italicized),and DAF = 10 for other compounds. 



Organic Compounds Detected in Zone L Groundwater within AOC 61 3/61 SiSW MU 175 Investigative Area 

MCURBC 
80 
100 
70 
2 

Concentrations shown outlined and in bold print indicate exceedance of screening criteria. 
RBC listed in italics where no primary MCL exists. 



CD-ROM. 

The Initial Ground-Water Assessment Reportfor Site 20, Building 240 (TT?WS, 2000a) and Rapid 
Assessmmt Reportfor Site 22, Building 242 (TTMJS, 2000b) are contained on CD-ROM, and 

inserted into the front pocket of this Volume I1 Binder. 
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This Samplin,g and Analysis Plan (SAP) has been prepared by CH2M-JONES, LLC. The 
plan is designed for Zone F/ Site 22-Building 242; Underground Storage Tank (UST) 242 
located at the: Charleston Naval Complex (CNC), Charleston, South Carolina. 

The South Ci~ofina Department of Health and Environmental Control (SCDHEC) has 
designated this site as IdenScation Number: 10645. This SAP provides methods to 
M e r  evaluate the applicability of intrinsic remediation and monitoring wen 
abandon men^; as a corrective action for UST 242 in accordance with SCDHEC Corrective 
Action Guidance, June 1997. 

1 General Site Description 

The CNC is in the city of North Charleston, on the west bank of the Cooper River in 
Charleston C:ounty, South Carolina as shown in Figure 1. This installation consists of 
two major areas: an undeveloped dredge materials area on the east bank of the Cooper 
River on Darlid Island in Berkley County, and a developed area on the west bank of the 
Cooper River. The developed portion of the base is on the peninsula bounded on the 
west by the Ashley River and on the east by the Cooper River. 

The area surrounding CNC is "mature urban", having long been developed with 
commercial, industrial, and residential land use. Commercial areas are primarily west of 
CNC; industrial areas are primarily to the north of the base alang Shipyard Creek. A site 
vicinity map,, which exhibits adjacent properties and struc;tures, vicinity roads, current 
utilities, and Vicinity surface drainage, is included as Figure 2. 

Building 242! is a garage constructed in 2989 and was fast occupied in March 1996. UST 
242 was a 5,000 gallon waste oil tank on the east side of'the building. The UST was 
installed in 1989 and was equipped with a leak detection monitor with an alarm in the 
garage supelvisors office. The UST was an Owens-Corning double wall fiberglass tank 
(Tetra Tech NUS, Inc. [TTNUS] Rapid Assessment MI, 2000). 

1.2 Objective 

This RA presents the groundwater monitoring plan to assess the down gradient plume 
migration and intrinsic bioremediatiodmhral attenuatio~ of petr01eum hydrocarbons 
c o n t b t i o n  in order to validate the assumptions and calculations used in the in the RA 
completed by T W S  2000. D d s  for the abandonment of monitoring wells at this site 
are dso included in this plan. 



2.0 RECEPTOR SURVEY 

A receptor survey of the site vicinity was conducted by TTNUS to identifjr potential 
receptors for petroleum hydrocarbon contamination. Figure 2 depicts the public utzties 
located within 250 feet of the former UST 242 study area. Specific information 
concerning the depth of utilities below land surface @Is) is currently unavailabIe, 
however, utilities at this site generally are between 2 to 6 feet (ft) bls. The following 
utility receptors were located: 

Sanitary sewer, water utility: A sanitary sewer line originates to the northeast of Building 
242. This line runs in a southeasterly direction toward 1 1" street, and then continues 
parallel to 1 l& street. A sewer line running parallel to Ramsey Street comects to this line 
at the streets intersection. This fine runs underneath the west side of building 242. A 
sewer line also runs off this and connects to Budding 1 175, which is located to the east of 
Building 242. There are no water mains located within 250 feet of building 242. 

Electrical utility, gas utility: A subsurface electrical line runs approximately 50 feet to 
the east of Building 242 and continues dong the north side of Building to terminate on 
Avenue A south. A gas utility line runs approximately 50 feet south of Building 242, and 
connects to a gas utility line associated with Building 1 175. 

Stom drain utility: there are two storm drains located 80 feet east of Building 242. 

Compressed air utility: A compressed air utility line runs parallel to Avenue A south on 
the west side of Building 242, and enters the north end of the Building. 

According to the SLA report completed by ' M N J S ,  a survey of groundwater users within 
a 7-mile radius of CNC was conducted by the South Caroha Water Resources 
Commission to ascertain the extent of any shallow groundwater usage. Results of the 
water use investigation revealed that no drinking water wells, which utilize the shallow 
aquifer, are located within a 4- d e  radius of CNC. Irrigation wells are not identified 
within 1,000 fket of the site. Numerous monitoring wens are located within 1,000 feet of 
the site. 

There are no city, county or state-zoning ordinances, the property (CNC) is currently 
owned by the federal government. Information concerning zoning ordinances was 
obtained fiom the SOUTHDIV Remedid Project Manager located at 21 55 Eagle Drive, 
North Charleston, South Carolina 29406 (TTNUS, 1999). 



2.1 Pate and Transport Modding 

The Dominico was the Fate and Transport model used to determine groundwater SSTLs 
in the risk analysis. The impacted groundwater source area was modeled as 50 feet wide 
and 6.56 feet deep according to the RA report. 

2.2 Soit Lleaching SSTL 

Soil leaching SSTLs were calculated for benzene and napl~thalene concentrations 
leaching from subsurface soil to groundwater using SCDFEC Soil Leachability Model 
and Selected Minimum RBSLs. The soil leaching S S n s  calcuIated in the RA for 
benzene and i~aphthalene are provided in the table below: 



3.0 PROPOSED REMEDIATION TECHNOLOGY 

Based on the results of the RA modeling, an Intrinsic Remediation with a monitoring 
period of 12 months will be performed for the site. The monitoring program will consist 
of sampling initially a total of five surrounding wells adjacent to the source point, and 
only sampling selected wells thereafter. The proposed monitoring program is described 
in detail in Sections 4.0 and 5.0 of this plan. 



4.0 MONITORING WELL INSTALLATION AND ABANDONMENT 

4.1 Monitoring Wel  Installation 

Because of the large amount of monitoring wells located in and around this site, no 
monitoring weUs will be installed as part of this plan. 

4.2 IClonitoring Well Abandonment 

Seven monitoring wells will be abandoned at Building 242 following the South Carolina 
Well Standards and Regulations R.61-71. The well abandonment will include grouting 
wells, removing stick-ups and removing all guard posts. 

Because no monitoring wells wiH be installed at this site, a new survey will not be 
conducted. 

4.4 Equipment Decontamination 

AU drilling equipment, augers, well casing and screens, arid soil and groundwater 
sampling equipment involved in field sampling activities will be decontaminated 
accordiig to the Environmental Protection Agencies (EP,A) " Environmental 
Iuvestigation.~ Standard Operating Procedures and Quality Assurance Manual 
(EI SOPQAhQ. 



5.0 PROPOSED GROUNDWATER MONITORUVG PROGRAM 

5.1 Monitoring Frequency and Reporting 

The groundwater monitoring program proposed at budding 242 will be perFormed in 
accordance with SCDHEC Corrective Action Guidance, June 1 997, and consist of the 
following: 

TABLE 4 

Sewnd half '2000 

I .  Second halfis defined by the second half of the year (July through mk). 
2. First half is defined by the fust half of the year (January thmugh June)- 

Sampling date 

First half 200 1 

Frequency: Initidly all monitoring wells at this site will be sampled. Thereafter, 
groundwater samples will be collected £tom wells MW-03 as a source well, MW- 
06 as the up gradient well and MW-04 as the down gradient well. 

Monitoring Wells 
Sampled 
CNC22- 

field Measures 

MW-OI,MW-02,MW-03, 
MW-04, MW-05, MW&, 

MW-07 

Reporting: Semi-annual groundwater monitoring reports wiU be submitted to 
SCDHEC. 

Laboratory 
Analytical 
h4Tf3E a60 

CNC22- 
MUr-03, MW04, 

MW-06 

Included in the semi-mud reports will be field and analytical infomation fiom the 
certified laboratory indicating well numbers, analytical metbods used, date sampled, 
date analyzed, and method detection limits, 

~,pH,DO,Conductivity, 
Depth to wata, Total depth, 
Turbidity 

At the end of the 12-month period, (or as necessary) a performance evaluation will be 
submitted to SCDHEC providing the effectiveness of the intrinsic 
biodegradatiodnatura1 attemmtion occurring and any recommmdations for the site. 

Naphthalene 8260 
BTEX 8260 

Sulfate, nitrate, total 
dissolved iron. 

P . pH, DO, Conductivity, 
Depth to water, Total depth, 
Turbidity 

Groundwater Sampling 

~aphthalene 8260 
BTEX 8260 

Sulfate, nitrate, total 
dissolved iron, 

alkalinity, methane 

Prior to any groundwater samplmg, each well will be measured for water levels and total 
depth and each weU d be purged in accordance the EPA EISOPQAM. 



5.2 Andytid  Parameters 

The following; constituents will be analyzed for each grouidwater sample: 

Naphthalene using method 8260. 
BTEX using method 8260 
MTBE using method 8260 

The following parameters will be andyzed in order to evaluate the eff'tiveness of 
intrinsic remediation: 

Nitrate (Noh3) 
Sulfate (SO? 
Total dissolved iron 
Methane (C&) 
Alkalinity 

5.3 ]Field Measurements 

The following parameters will be sampled in the field: 

Temperature 
pH 
Dissolved Oxygen 
Deptln to water table 
Deptlh of well 
Turbidity 
Specific Conductance 

Field measurements will be recorded in the field book and in field forms. 

5.4  groundwater Level Measurements 

Groundwater measurements will be taken from all monitoring wells at the site during 
each sampling event. All water Ievd measurements will be taken on the same day as 
anticipated s;amplmg. 

Measurements will be taken with an electrid water level meter or interface probe if 
floating protiuct is present using the highest part of the top of the casing as a reference 
point for datermhhg depths to water and total depths 'Water levd measurements will be 
recorded to the nearest 0-01-foot in the field book. 



5.5 Sample Handling . 

Sample Handling will be conducted with the following references: 

EPA EISOPQAM @PA May, 1996) 
Charleston Naval Shipyard Sampling and Analysis Plan, June 1999 

5.6 Sample Packing and Shipping 

The following forms will be completed to complete the packing/shipping process: 

Sample labels 
Chain-of-custody labels 
Appropriate labels applied to shipping coolers 
Chain-of-custody forms 
Federal express air bills 

5.7 Quality Cbeck 

Quality Control (QC) samples wiII be collected during sampling events. QC samples 
may include field blanks, field duplicates, and trip blanks. Definitions of each can be 
found betow as described by the EISOPQAM: 

* Field Blank: a sample collected using organiofi-ee water, which has been 
nm overlthrough sample collection equipment. These samples are used to 
determine if contaminants have been introduced by contact of the sample 
medium with sampling equipment. Equipment field blanks are often 
associated with collecting rinse blanks of equipmeat that has been field 
cleaned. 

Field Duplicates: Two or more samples collected from a common 
source. The purpose of a duplicate sample is to estimate the variabiltty of 
a given characteristic or contamination associated with a population. 

Trip Blank: A sample, which is prepared prior to the sampling event in 
the actual container and is stored with the investigative samples 
throughout the sampling event. They are often packaged for shipment 
with the other samples and submitted for analysis. At no time after their 
prepamtion are trip blanks to be opened befire they reach the laboratory. 
Trip blanks are used to determine if samples were contaminated during 
storage and/or transportation back to the laboratory (a measure of sample 
handling variabiity resulting in positive bias in contaminant 
concentration). If samples are to be shipped, trip Manks are to be provided 
with each shipment but not for each cooler. 



5.8 Field QAIQC 

More information on field QC can be found in section 5.6 

5.9 Control Limits 

TABLE 5 
Analysis 

I Air Monitoring 

pH of water 

1 water 

Control Parameter 

Check Calibration of 
OVA daily 

electrode. 
Continuing calibration > 1% of standard Recalibrate. 

Control L'iimit 

I speclficationrs 
Continuing calibration ( pH= 7.0 

check of standard 
solution 

Corrective Action 

Cabirate to 
manufacture!; 

Recalibrate. If unable to 

5.10 Record keeping 

Recalibrate. Lfunable to 
calibrate, replace. 

In addition to records kept in fogbooks, forms will be kept on log sheets for soil and 
groundwater. See Appendix B. 

5 . 1  Site Management and Base Support 

Throughout the investigation activities, work on the CNC will be coordinated through 
S O W I V '  and SCDHEC. 

The primary contacts for each are as follows: 

1 .  S O I m I V  point of contact 
Gabe Magwood 
Southern Division Engineering Command 
2 1 5.5 Eagle Drive 
North Charleston, SC 29406 
(843) 820-7307 

2. S O L W I V  point of contact 
Tony Hunt 
Southern Division Engineering Command 
21 5 5 Eagle Drive 
Nor-tb Chdestoq SC 29406 
(842) 820-7307 



3. SCDHEC point of contact 
Pad Bristol 
South Carolina Department of l i d  and Environmental Control 
2600 Bull Street 
Columbia, SC 2920 1 
(843) 898-3559 



REFERENCES 

South Carolirla Department of Health and Environmental Control. 1997. Corrective 
Action Guidance. 

Tetra Tech NUS, hc.; 1999 Rapid Assessment for Site 22 pudding 242), Charleston, 
South Carohia. 

United States. Environmental Protection Agency. 1990. Code of Federal Regulations 136. 

United States; Environmental Protection Agency. 1988. ElPA Users Guide to Contract 
Laboratory Program. 

United States Environmental Protection Agency. 1996. EPA Environmentd 
Investigations Standard Operating Procedures for Quality Assurance Manual. 
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F== INSlTU SOIL RISK EVALUATION 
... 

SOUTH CAROLINA 
Deparhent of Health and Environmental Control (DHEC) 

SIT€ ID #: COUNTY - Columbia 
FACILITY NAME Site 22, BuiMing 242 

STREET ADDRESS Charleston Naval Complex, North Charleston, SC 

Soil Risk Evaluation Data 

TPH 
Soil % SAND (Estimated) 
Soil % CLAY (Estimated) 
Worst Case Benzene 
Soil Analyses Toluene 

Ethylbenzene 
Xylenes 
Naphthalene 
MTBE 

'7-.' Natural Organic Carbon Content 
Average Annual Recharge 
Distance from highest Soil 
Impact to water table 

Bulk Densrty of Soil 
Wetting Front Suction 
Soil Hydraulic Calnductivity 
Porosity 
Residual Water Content 

- - 

i 5  r;m 
1.13E-04 crnlsec 

0.45 decimal % 

0.09 decimal % 

I List possible human exposure pathways from surface soil. 

Cs 
Cs 
Cs 
Cs 
Cs 
Cs 
foc 
Hw 

( Soil leaching to groundwater - off-site ingestion or imgational use of shallow groundwater. I 

, I 
Page 1 of 6 Pages 
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22 LeachabilityF.xls Benzene Calc 

SOIL LEACHABILITY MODEL FOR BENZENE 
RISK-BASED CORRECTIVE ACTION FOR PEIROLEUM RELHSES 

REFERENCES: 

(1) SCDHEC. RBCA For P m l r u n  Rdo.+er, June 1995. Appmnd* B. R p a  1. 
ftl SCDHEC. RBCA For P.trdman IWoases. June 1995, Appmdix B. Tabla 2. 
t3b SCDHEC. RBCA For Pctrdnan Wmasn. Jurw 1995. &pond= 8, Input Parameters. 
(4) SCDHEC. RBCA For P.trdnnn M e a s u ,  Jum 1995, Appwrdix B. Tabh 1. 
(5) SCDHEC. RBCA For P.trd.rm Rdoaaa, Jum 1995, AppnQx B, Figwe 2. 
[6t SCDHEC. RBCA For P l t r d n m  IU..tes, June 1996. Appmdix B, Figrrre 3. 
17) SCDHEC. RBCA For P . t r d u m  Rdmtw, Jurn 1995. Appmdx B, Figure 4. 
(8 )  SCDHEC. RBCA For P m t r d m  RJmara8. Jurn 1995. Appondix 8. Figurm 5. 

COC Chemical of Concm 
Bd Soil &Ilk D l td ty  (11 

CnM RWt Baud Scr..dng Loud 
Cs Carremmdon of COC In rdl 

DAF DilutionlAttrm.tion Factor (2) 

foc O r g d e  Clrrbbn Content In Sdl(3) 

H' Heny'r Law C w u M  (4) 
Hf W d n g  f m w  medon had (always ne@&sl151 

Hw A- Armalbchqm I3) 
Kf Soil ~ E c  Cmdvetiulty 16) 

Kac SdlMlnmr Rrtionhg C d d a  (2) 

L D a p h k t v r ~ n s d l a a m p k w i t h  
g'amort COC concantntim to grwndw&tw. 

@ (7 )  
t12 hdegmdation 'M Cft '  12) 
TPH Totd Pstmlm Hychwbons, EPA Mdmd 3550 

Wr Reddud Warm C m s m  (8) 

BENZENE 

g l d  1.64 
m p k T i  

mglkg 0.005 -ia-.i--r-j 
mgkg 4470 

u n i a e s s y f  
em -1 6 

crn 25.00 
cmla 1 .?SO4 



22 LeachabilityF.xls Benzene Calc 

. . 
: :ALCULATIONS: 
. u~qu r t i an  Sat f - -0 pore water concRt).tlon nmning from phyricrl padoning {Cw). 

Stap 1 - Cakulda thm tom m c  urban contemt If-) of the soil. 

Step 2 - Cdcuirrta the cmcentmtion of COC in sail pas water {Cwl dimctfy In 
cahsct whh the comdnute .oil. 

E q u a t i ~  Set II - Daerminc 1:hs velocity of the soil pon water (Vwl 

Step 1 - Calculate the air Rlld porosity (n in dedmal pacent. 

Step 2 - Dstumine ths t h e  for wmtw to percolate thrwgh th. vedoao znne eoil 
lfrm depth of worst sass soil sample to the water table at site). 

Step 3 - Determine the velocity of ths wmer Wwf in tea? par year. 

Equdm Set Ill - Doterminat tha organic retardstion .tt.ct (Vcl of tho contaminant. 

Step 1 - Cdeubtr tha sdllwatrr didbution cwflidmnt (Kd) (mllg) for u n c o n t a ~ w d  rdl. 

Smp 2 - Cdculsn th. mrd.tion affect of rpturnl moil ofpsnic wtattmr an COC n i p d o n .  

Equrtion Set IV - Determin,e biodegndation rates and pvlb fir\.l COC c c m c e m m  tCf) et of ccancsm. 

Step 1 - Cedcdnts tho tkne fTcl In day@ required for tha COC to rwch -4t.r. 

Tc - 366 &y~yr*I(Y30.48alfl lNc) - 2.05 days 

Step 2 - C~dculsts ortimated au~snDdon of COC in the dl porn w l a  (Cpl -maray (0 m w - .  

Cp s lO'(Log (Cr.bl}+ ~TTc12.3tC10.6931t1121~1 * 0.1839 mgn 



22 Leachabi1ityF.d~ Benzene Calc 

S.t V - Crculm thm S l t m  Spedfic Target Lmvrl tSSTU tor t h m  COC in d. 

C s d  for BENZENE = Cp*DAF*((~Bd*Koc*tcr)+WI+(FC'H"'fll(WPlglcc+8d~) = 0.602236 mg/kg 

in soB 

PREPARED BY: 

CHECKED BY. 

Date 

Data 



F=== iNS1TU SOIL RISK EVALUATION 

SOUTH CAROLINA 
Department of Heahh and Environmental Control (DHEC) 

Site Data 
SITE ID # 0 - 
FACILITY NAME - Site 22, Building 242 

Instructions 
M 

Provide results, separa~tely, for each constituent in the worst case soil analysis. 

Data 
List Constituent: BENZENE - 
(BTEX, Napth.) Table 

I Bioremediation "half-life" 'I 6 days 

Soilhater partitioning coefficient 8 1 mvg K oc 1 

Equation Step 

I Tatal Organic Carbon Content . . 
i, leachate Concentration 

" Air Filled Porosity 
Infiitration Rate Time 
Velocity of Water 
SoiWater Distribution Coeffcient 
Contaminant Percobtion Rate 
Time to Reach Groundwater 
Concentration reaching Groundwater 
Site Spedfic Target Level 

0.0045 decimal % f cs 
0.011 mgn C w  
0.36 decimal % 

76.225 seconds 
826 Wyear 

0.3621 mllg 
356 Wyear 

2.05 days 
0.1639 mgA 

0.60 mg/kg 

Set 
I 1 
1 2 

Conciusions i 
I Does concentration of chemical of concern in soil exceed SSTL? 

I Risk of Human Exposure due to contaminated soil. 
YES X NO 

Page 2 of 6 Pages 
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SOIL LEACHABILiTY MODEL FOR NAPHTHALENE 
RISK-BASED CORRECTWE ACTION M A  PETROLEUM RELEASES 

SITE INFORMATIOW 

Skr: 

Location: 

REFERENCES: 

I1 1 SCDHEC. RBCA For P e t r o l m  Rdeases, Jme 1995, A p p a d x  B. 1. 

12) SCDHEC. RBCA For Pavolturn Weeses, Juno 1995. AppanQx B. Tabla 2. 

(31 SCDHEC. RBCA Fw Petroleum Rdcars, June 1991. Appmdix 8, lnprt bmt&ars.  

(4) SCDHEC, RBCA For Pardarm Rdensea. June 1995, Appendix 6. Table 1. 

16) SCDHEC, RBCA For P d u m  R.l*asm& Jum 1996. Appondlx B, Fipum 2. 

(6) SCDHEC, RBCA For Pmdavn Meaaos, AIM 1995, App.ndlx 8, Fipm 3. 

171 SCDHEC, RBCA For Patolaurn Rdeases, J m  1996. A p d x  0. Rgum 4. 

(8) SCDHEC. RBCA Fw Patrolarm Rsts-, Jwm 1995. A p p d  B. Fiprm 6. 

wpm: 
COC Chamicd of Concmrn 

Bd S 4 Bulk Dmrity 11) 
C d  R i d  Besad Semning L A  

C. Conc.ntration of COC m a d  

DAF DlhRionlAtt.nutiwr Factor (2) 

foc Orgdc C h o n  Contarit In Sdl (3) 

H' Hsy'8  Law Constat 14) 

Hf W m i q  f%wt &an head Idwaya m v o ) I 5 )  

Hw Avwap Armud R a c b w m  (31 

Kf S d  HydrwClc C a d u ~ l h k y  (6) 

Koc SaBM.t.r Patloning Cu&fident 12) 

LD.phimtwuenrdlHmpl.*  

grantest COC concentrdon to gmundwHa. 

e POW 171 

t7/2 Bbd.pdm 'half We' (21 

TPH Totd P.bdeum Hydrourbons. EPA Y . t M  3660 

Wt R d h d  W.ta Cmtem (81 



22 LeachabilityF-xls Naphth. Calc. 

4' 

E- Set I - D.tamim toil  pore watar comunnttan nuJrlq from phyricd pwrioning (Cw). 

Step 1 - Cd~data  the totd orgdc carbon c m m  (fcr) of tho roA. 

fcr = (foe t TPH11 .724tB1 E-6 = 0.0047 dcimal % 

h.p 2 - Ca18cubte the concentrstion of COC in sail pae w a r  (Cwl dimtdy In 

c m c t  with the cont.mln.le pdl. 

Equntion Sel I - Deternine the vdocity of the soil porn water (Vwl 

Step 1 - Calcuhta the dr f ind porosity .If) in decimd p u c m t  

Step 2 - Ditsdne the tima for watw to pisdate through the vadose zone dl 

l f r m  depth of wont cats 4 ramph to  the water table at rho).. 

t = (f/Kf)'IL-(Hw-Ht))*(hIHw + t[L-Hf)llHw-HR1M = 76,225 seconds 

step 3 - Dstsmine ttta velocity of ttm 4- (VW) in hot pa y w ,  

E q u d o n  Set Ill - Dstnmrii the mtsnlation effect IVcl of th. contominant. 

Step 1 - I:JcuMa the d twoter  didributkm comffiumt (Kd) InJlg) for u n c o ~ a t e d  .d. 

. Step 2 - C&wlste the r a s r d d m  effect of nsb.d rdl oQsnic rnatt*~ m CM: dg&. 



22 LeachabilityF.xls Naphth. Calc. 

Equation Sat tV - Dettennina Yodspmdation r8tW ~d provida find COC coneantration (Cfl at drpth of concern. 

Stup 1 - Cdeulmta tha tima (Tcl h days rscpirsd far the COC to w c h  goundwdr. 

Tc = 365 d a y ~ ~ ~ U 3 0 . 4 8 c ~ l N c l  = 23.08 days 

Step 2 - Calwlate estimated concentration of CDC in the toil pore w.tw {Cpl necessary to protect groundwar. 

Cp = IO'flog ICrsbtl +[[Tc12.3)*~0.6931t?IZ~l) = 2.28 t ~ @  

COC c o n c t m m ~  h soilpon watu (Cpl is w i a r  than mbl, thaaforo SSn W t  b. c8Icukt.d. 

Equation Set V - Cdculate the Sits Specific Trgat Lsvd ISSTL) for tho COC In soil. 

C d  tar APHTHALENE = Cp+DAP*([16d*KocCfcr) + Wr+ [Fe'H~"))/[Wr*l ~ I C C  + B d  = 126.718125 mgkp 

in s d  

PREPARED BY: 

CHECKED BY: 



I=== INSITU SOIL RlSK EVALUATION 

soum CAROLINA 
Department of Health and Environmental Control (DHEC) 

I Site Data I 

I SITE ID # 0 - 
FAClLlM NAME :site 22, Building 242 

I rrstructions 
Provide results, separately, for each constituent in the worst case soil analysis. 

I (BTEX, Napth.) 
I Bioremediation "half-life" 

I Soilhater partitioning coefficient 

48 days 

Table 
1 
I 

Results 
Equation Step 

I 
. Set 

Total Organic Carbon Content 0.0045 decimal % f cs I 1 
Leachate Concentration 0.007 mg/l C w  I 2 
Air Filled Porosity 0.36 decimal % f II  1 

Infiltration Rate Tune 76,225sewnds t II 2 
Velocity of Water 826 ftlyear V w  II 3 
SoiWater Distribr~tion Coefficient 6.90 ml/g K d  111 1 
Contaminant Percolation Rate 32 wear V c  111 2 
Time to Reach Groundwater 23 days T c  IV 1 
Concentration reaching Groundwater 2.28 mgll C P  IV 2 
Site Specific Target Level 326.72 mgkg C sstl V 

I Conclusions I 

1 Does concentration of chemical of concern in soil exceed SSTL? 

Risk of Human Exposure due to contaminated soil. 
YES X NO 

Page 6 of 6 Pages 
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TABLE 1 

GROUNDWA- ELEVATIONS 
SITE 22, BUIlDING 242 

ZONE F, CHARLESTON NAVAL BASE COMPLEX 
NORM CHARLESTON, S O W  CAROLINA 

Notes: 
MSL - Mean Sea Level 
LRS - Local Relative Sl~rvey 
BTOC - Below Top of Casing 
NM - Not Measured 
N D  Not Detected 
ft - Feet 

Permanent Piezometer WeH 
*+Corrected Depth to Water Measurements Based on Free Product Thickness 

I 

To'1' t3epth we"a 
e ) 

CNC22-MO1 12.18 

CNC22-M02 14.35 

CNC22M03 13.75 

Top of Casing 
Elevation. R ,,, 

9.27 

9.41 

Date 
Measured 

WlO/Q9 

9 1  OB9 

Depth to 
WamIfi 
(BTOC) 

5.64 

5.94 

911 0194 

911 0193 

9/10199 

9.41 

9.42 W1 OR9 

9.39 1 W i o l a s  

3.49 

3.44 

3.84 

5.92 

5.90 

5.80 

'14.21 9.34 

9 .fM 

Groundwater 
Elevation 

(MSU 

3.63 

3.47 

0epth to 
ProducLfi 
(BTOC) 

ND 

N D 

ND 

ND 

ND 

3.31 

327 

Pdod 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

6.fI ND 

6.1 2 ND 



TABLE 2 

GROUNDWATER FIELD MEASUREMENTS 
sm a, B U I ~ N G  242 

ZONE F, CHARLESTON NAVAL COMPLEX 
NORTH CHARLESTON, SOUTH CAROLINA 

Notes: 
e C) - Dqmw Cetsius 
PP - Peristattic pump, low flow technique 
uMHOSlcm - Micro MHOS per centimer 
NTU - Nephelametric turbidity unik 
mgA - milligrams per liter t i -  
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TABLE 4 

SUMMARY OF OVA SOIL SCREENING RESULTS 
SITE 22, BUlLDlNG 242 

ZONE F, FORMER CHARLESTON NAVAL COMPLEX 
NORTH CHARLESTON, SOUTH CAROLINA 

PAGE 2 OF 2 

Sample Location 
Sample Depth 

(feet) 

0-4 

Sample 
fdentification 

Organic Vapor Headspace 
Con contratian 

( P P ~ )  
3 CNC22-001 ~ ~ ~ ~ 0 1 0 4  
0 
2 
0 

-- 0 
0 
0 
0 
0 
0 

22SSBOl 08 4-8 
22SSBO112 &12 

CNC22-802 22SSBM04 0-4 
22SSB0208 48 
22SSB02'12 &I2 
22SSB0215 12-15 

CNC22-B03 22SSBO304 0-4 
22SSB0308 
22SSB0312 

CNC22-B04 

CNC22-605 
CNC22-B06 

CNC22-B07 

4-8 
8-1 2 

22SSB0315 
USSBWCM 
22SSB0408 
22SSBO504 
22SSBO604 

0 
0 
0 
0 
28 

1 2-1 5 
04 
4-8 
0-4 

0 
0 
25 
160 
0 

I 

5 4  
4-8 
8-1 2 
1 2-1 5 

0 4  

CNC22-608 

CNC22-B09 

0 
0 
0 

225580608 
22558061 t 
22SSB0708 
22SSBOBW 
22SSBOBDB 
22SSB08 12 
22SSBO815 
22SSB0904 

CNC22-B10 

CNC22-B11 

CNC22-B12 

CNC22-B13 

4-8 
8-.I 1 
4-8 

22SSB0408 
22SSB1003 
22SSB1006 
22SSBlOOB 
22SSB i 1 04 
22SS51108 
22SSBlllO 
22SSB1203 
22SSB1206 
22SSB1301 

68 
3 
6 
9 
4 
8 
10 
3 
6 

150 
0 
0 

230 
0 
0 
0 
37 
77 

PSSB1302 1 2 No Recording 
1 1 No Recording 

22SSBl3W - 
22SSBl3M 
22SSB1305 
22SSB t 306 
22SS81307 
22SS81303 
22SSB1309 
22SSBl310 
22SSB1311 
22SSBl312 

3 
4 
5 
6 
7 
8 
9 
10 
11 
12 

No Reading 
No Re- 
No R d n g  
No Recoding 
No Reearding 
No Recording 
No R d n g  
No Recording 
No Recording 
No Recording 



TABLE 4-CONTINUED 

SUMMARY OF OVA SOIL SCREENING RESULTS 
SITE 22, BUILDING 242 

Zone F, Former Charieston Naval Complex 
North Charleston, Soltth Carolina 

Sample Sample Depth 
ldenttfication (feet) Organic Vapor Headspace 

Concentration 

Notes: 
OVA - organic: vapor analyzer equipped with a flame ionization detector and charcaaf Rlter where nocefmry 
ND- not detected 



TABLE 5 
--., 

SUMMARY OF MOBILE LABORATORY SCREENING RESULTS FOR SOIL 
I 

SfTE 22, BUlLDlNG 242 
ZONE F, FORMER CHARLESTON NAVAL COMPLEX 

NORTH CHARLESTON, SOUTH CAROLINA 

NOTES: 
'"Laboratory screening data were analyzed using USEPA Method 8020r8015M. Compounds not detected are reported as lass 
than the instrument deteciion limlt 
blcg  = micrograms per kilogram 
mlkg = milligrams per kilogram 
J = Estimated value detection was above the instrument minimum detection level, but below the practical qumtindion limit. 
E = Estimated v a h  detection exceeded the upper callbration range of Ihe instrument. 

Soil samples c o w e d  above water &Me at time of boring installation. 



TABLE 6 

C U *  S U M W  OF MOBILE LABORATORY SCREENING RESULTS FOR GROUNDWATER 
sm 22, BUILDING 242 

ZONE F, FORMER CHARLESTON NAVAL COMPLEX 
NORTH CHARLESTON, SOUTH CAROLINA 

NOTES: 
['I laboratory saeenmg data were analyzed using USEPA M e w  802018015M. Compounds not detedad are reported as less 
than the *k&rument detection limk 
V g A  = micrograms per lier 
mgk= milligrams per Ber 
J = Estimated value dctedim was above the instrument minimum deteclim kwl but b e h  the practical quantiblion l i m l  
E = Estimsted value deitectlon exceeded the upper calibretion range of the instrument. 
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TABLE 9 

FATE AND TRANSPORT INPUT PARAMETERS 
S m  22, BUILDING 242 

ZONE F, C W E S T O N  NAVAL COMPLEX 
NORTH CHARLESTON, SOUTH CAROLINA 

Notes: 
(1) - Soulh Camha Risk-Based Corrective Action for Petrdeum Releases, 

.-,. South Caroliria Oepartrnent of Health and Environmental Control, 1998. 
(a) - Determinecl from SCDHEC 1998 Tables C l  and C3 
(b) - Default vahke 
(c) - Assumptiorb of the Domenico model 

a 

Patameter Domenico DilutionlAttenuatim Model "' 
Hydraulic Condur:Wi [dsec]  

I 

1.13E-06 
Hydraulic Gradient 
Porositym 
Estimated Plume Lengh IR] 
Soi Bulk Density '' WgR] 

0.0027 
0.45 
NA 
1-64 

Partition Coefficient [Ukg] 
Fraction of Organic Carbon in soil [glg] 

First Order Decay Rate lsec -'I 
MDdeled Plume I-ength [ft] 
Modeled Plume ' N I  lfl] 
Swrce Width @) [m] 
Source Thicknaa @' Im] 
Soh ble Mass [k!~] 

chemical specific 
4.47E-03 

0 
NA 
N A 
15 
2 

Infinite ") 



TABLE 10 

COMPARlSON OF MAXIMUM CONCENlRAllONS TO RBSLE 
sm 22, BUILDING 242 

ZONE F, CHARLESTON NAVAL COMPLEX 
NORTH CHARLESTON, SOUTH CAROLINA 

Protective of On- 

(a) - From Risk-Based Corrective Adion for Petroleum Releases, Table 64. i- 

Depth to GW - <5 ft, SCDHEC RBCA Guidelines, 1998. I 

(b) - From Risk-Based Corrective Action for Petroleum Releases, Table B1, 
SCDHEC RBCA Guidelines, 1998. 

(c) - Calculated fa dermal, incidental ingestion, and inhalation routes for the 
on-site construction worker (see Section 3.5.1 of the text and Appendix H). 

(d) - Groundwater concentration in equilbrium with fme product as calculated 
using RaouWs Law. 

GW - Grwndwater 
RBSLs - Risk Based Screening Levels 
ND - Not detected 
NA - Not analyzed 
Shaded cell indicates the concentration exceeded one of the RBSLs. 
J - Estimated value detection was above instrument minimum detecton limit, but below pr&cal quantirication limit 



TABLE I 1  

EXPOSURE PATHWAY ASSESSMENT - CURRENT USE 
SlTE 22, BUILDING 242 

ZONE F, CHARLESTON NAVAL COMPLEX 
NORTH CHARLESTON, SOUTH CAROLINA 



TABLE 12 

EXPOSURE PATHWAY ASSESSMENT - FUTURE USE 
SlTE22. BUILDING 242 

ZONE F, CHARLESTON NAVAL COMPLEX 
NORTH CHARLEST ON, SOUTH CAROLINA 

Dermal contact 

feet of site; therefore, 

Dermal contact 

.-. 
I 

Dermal contact 

Groundwater 



TABLE 13 

COMPARISON OF W I M U M  GROUNDWATER C O N C E ~ T I O N S  TO SSTLs 
sm 22, BU~LMNG 242 

ZONE F, CHARLESTON NAVAL COMPLEX 
NORTH CHARLESTON, SOUTH CAROLINA 

mgk - milligmms per liter 
Shaded ceH indicates the concentration exceeded the SSTL. 

Chemical of Concern 

- 
Benzene 

[MTBE 

(a) The minimum on-site SSTLs are chosen as those SSTts protective of both surface water (the Cwpw River) and 
-' the on-site construction worker. 

Source Area 
Concentration 

(mgn) 

0.056 
0.042 

Minimum 
O n S b  
SSTLS"' 

(msn) 
0.15 
5.23 

P 

SSTL~ protective of 
SSlLs ProtecUve of Surfice Construction 

Water (Cooper River) Workers 

S S ~ s w u c ~  
(mgn) 
0.654 
5.231 

~ ~ c r r u p  S S T L ~ ~ ~ R ~  
(maw (msn) 
0.592 0.1 5 
4.737 1 25.90 
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control results. A minimum of 10% of all laboratory calculations have been verified as part of this 
validation. All instrument output, i.e. spectra, chromatograms, etc., for each sample have been 
carefblly reviewed. The end-user in urged to review the Specific Findings and associated Data 
Q ~ c a t i o n s  presented in this report. Annotated Form 1 s or spreadsheets for all samples reviewed 
are induded after the Data Assessment Narratives. Form 1 s for MS/MSD samples or spreadsheets 
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Sample Identifications 

SDG# 28308A 

Samples and Fractions Reviewed 

Analytical Fractions 

Total Billable Samples ( 

VOA= SW846 Volatiles 
SVOA- SW846 Semivolatiles 
P/P= S W846 Pesticide/PCBis 

O P P  SW846 Organophosphorus Pesticides 
WERB= SW846 Herbicides 
DIF= SW846 DioMurans 
HCR- SW846 Hexavalent Chromium 
TAL= SW846 Metals 
CN= SW846 Cyantde 





DATA ASSESSMENT NANRATIVE 

VOLATILE ORGANICS 
General 

The organic findings offered in this screening report assulrles that all analytical results are 
correct as reported and is based upon the examination of the reported holding times, blank 
analysis results: surrogate and matrix spike recoveries, GCMS performance, tuning results, 
calibration results and internal standard areas. This report w e  prepared in compliance relative 
to the analytical and deliverable requirements specified in the SW-846 Method 8240; the 
National Functional Guidelines for Organic Data Validation, June 1991, and DQO Level IV 
requirements. All comments made within this report should be considered when examining 
the analytical results. Please refer the specific findings foimnd in each category to the Summary 
of Data Qualification table. 

SDG # 283088 

A validation was performed on the Volatile Data from SDG 28308A. The data was evaluated 
based on the following parameters: 

Data Completeness 
Holding Times 
GCIMS Tuning 
Calibration 
Blanks 
Surrogate Recoveries 
Matrix SpiketMatrix Spike Duplicates 
Field Duplicates 
Internal Standard Performance 
Compound Identification 
Compound Quantitation 

* - AII criteria .were met for this parameter. 

Continuing Callibrations 

The continuing calibration standard associated with the samples exhibited non-compliant XDs 
and RRFs. Qualifications were required. 



DATA ASSESSMENT NARRATIVE 
V0LATIL;E ANALYSIS 

PAGE - 2 
Continuing Calibrations, continued 

The 
less 
t a u  

4 

continuing calibration standard N24894,D contained three (3) compounds with RRFs 
than 0.05. For the samples and non-compliant compound listed below, positive 

.Its are qualified as estimated, J, and nondetect results are rejected, UR. 
. . 

FDSHWllCOl . acetonitrile (0.032) 
Isobutyl alcohol (0.008) 
1,4-dioxane (0.002) 

The continuing calibration standard N24894.D contained one (1) compound with a %D 
greater than 50% but less than 90%. For the samples and noncompliant compound listed 
beiow, positive results are qualified as estimated, J, and nondetect results are qualified 
as estimated, UJ. 

FDSHWl lCOl acrolein (55.3 %) 

Field Duplicates 

The field duplicate pair of samples FDSGW 1 1COlIFDSHW 1 1CO1 exhibited non-compliant 
precision for acetone (RPD 3 1 %) . 

Specific Finding 

The positive result reported for acetone in the field duplicate sample FDSHWllCOl is 
qualified as estimated, J, due to non-comptiant field duplicate precision. 

System Performance and Overall Assessment 

The data reviewer estimates that less than 10 % of the data required qualifications/rejections. 



GLOSSARY OF DATA QUALIFIERS 

U = Not detected 

J = Estimated value 
1 

UJ = Reportedl Quantitation limit is qualified as estimated 

UR = Result i~s rejected and unusable 

D = Result viil~e is based on dilution analysis 

METHOD- 

CRQL = The sample result for the blank contaminant is less than the sample CRQL 
and is less than 10X the method blank value. The sample result for the 
blank contaminant is rejected and the CRQL for that compound is reported. 

-, 

The sample result for the blank contaminant is greater than the sample 
CRQL and is less than 10X the methcd blank value. The sample result for 
the blank contaminant is qualified as non detected at the compound value 
reported. 

No Action = The sample result for the blank contaminant is greater than the sample 
CRQL and is greater than 10X the method blank value. The sample result 
for the blank contaminant is not qualified with any blank qualifiers. 



SUMMARY OF DATA QUALIFICATIONS 

fhimLEm - ru, ar, 

FDSHWllCOl acetonitrile (0.032) +/- J/UR 
Isobutyl alcohol (0.008) 
1,4-dioxane (0.002) 

FDSHWl lCOl acrolein (55.3 %) +I-  J/UJ 

. 

FDSHWI lCOl acetone 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 



DATA ASSESSMENT NARRATIVE 

SEMIVOLATILE ORGANICS 
General 

The organic findlings offered in this screening report assumes that all analytical results are 
correct as reported and is based upon the examination of the reported holding times, blank 
analysis results: surrogate and matrix spike recoveries, GClMS performance, tuning results, 
calibration results and internal standard areas. This report ww prepared in compliance relative 
to the analytical and deliverable requirements specified in  the SW-846 Method 8270 for the 
Appendix IX List; the National Functional Guidelines for Organic Data Validation, June 1991, 
and DQO Level IV requirements. All comme&'made within this report should be considered 
when examining, the analytical results. Please refer the specific findings found in each 
category to the Summary of Data Qualification table. 

SDG # 28308A 

A validation was performed on the Semivolatile Data from. SDG 28308A. The data was 
evaluated based on the following parameters: 

Data Completeness 
Holding Times 
GCIMS Tuning 
Calibration 
Blanks 
Surrogate Recoveries 
Matrix SpikeIMatrix Spike Duplicates 
Field Duplicates 
Internal Standard Performance 
Compound Identification 
Compound Quantitation 

* - All criteria were met for this parameter. 

Initial Calibra1:ions 

The laboratory did not calibrate the instrument for three (3) compounds which were reported 
as target compounds. Therefore, the results for these conkpounds required rejection. 



DATA ASSESSMENT NARRATIVE 
SEMIVOLATILE ANALYSIS 

PAGE - 2 
Initial Calibrations, continued 

Specific Finding 
4 

The results for the following compounds are rejected, UR, in all samples, because there 
was no calibration analyzed for them. 

Carbazule 
1,2-Dibromo-3-chloropropane 
3-Methyl cholanthrene 

Continuing Calibrations 

The continuing calibrations that were analyzed by the laboratory for these samples were not 
acceptable for aH compound %Ds. The continuing calibration standards that were analyzed 
did not all meet the minimum RRF criteria. 

S p e c  Findings 

The continuing calibrations on analyzed on 01/30/97 on instrument A.I contained 
compounds with average W s  less than 0.05. For the samples and non-compliant 
compounds listed below, the positive results are qualified as estimated, J, and the non- 
detect results are rejected, UR. 

FDSHWl lCOl aramite (0.045) 
hexachlorophene (0.034) 

The continuing calibration on 01/30/97 on instrument A.I contained compounds with 
%Ds greater than 50% but less than 90%. For the samples and noncompliant 
compounds listed below, all positive and non-detect results are qualified as estimated, 
JJUJ. 

FDSHW 1 lCOl 2,6-dichlorophenol(52.7) 
1,2,4,5-tetrachlorobenzene (78.2) 
Pentachlorobenzene (69.6) 
N-nitrosomethylethylamine (5 1 -5) 
N-nibosodiethylamine (63.2) 
1-nitroso-piperidine (57.01 
o,o,o-triethylphosphorothio (55.6) 
N-nitrosodi-n-butylamine (52.3) 



DATA ASSmSMENT NARKATNE 
SEMIVOLATILE ANALYSIS 

PAGE - 3 
Continuing Calibrations, continued 

The continuing calibration on 01/30/!3'7 on.instrurnent A.I contained compounds with 
%Ds greater than 50 % but less than 90 %. For the samples and non-compliant 
compounds listed below, all positive and nondetect results are qualified as estimated, 
JIUJ. . . 

FDSHWf lCOl Safrole (57.3) 
Isosafrole (64.1) 
1,4-naphthoquinone (52.7) 
I-naphthylamine (61.6) 
2-naphthylamine (55.2) 
2-methyl-5-nitroaniline (63.4) 
4-aminobiphenyl (58.8) 
Pronamide (66.4) 
Pentachloronitrobemne (68.0) 
Parathion (53.4) 
Isodrin (53.1) 
DiphenyIamine (54.6) 
Kepone (70.9) 

Field QC Blanlks 

One (I) field blank exhibited contamination which resulted in the qualification of field 
samples. 

Specific ficlhlgs 

ComDound Blank Samnles 

FDSFW 13AOl FDSHW1 1CO 1 bis(2-ethylhexyl)phtf.~alate. 20 pglL CRQL 



DATA ASSWSMENT NARRATIVE 
SEMIVOLATEJZ ANALYSIS 

PAGE - 4 

System Performance and Overall Assessment 

The data reviever estimates less than 15 % of data required qualifications/rejections. 



GLOSSARY OF DATA QUALIFlERS 

OUALIFICAT- 

U = Not detelzted 

J = Estimated value 

UJ = Reported Quantitation limit is qualified as estimated 

UR = Result is rejected and unusable 
. . 

D = Result value is based on dilution analysis 

CRQL = The sample result for the blank contaminant is less than the sample 
CRQL and is less than IOX the metl~od blank value. The sample result 
for the blank contaminant is rejected and the CRQL for that compound is 
reported. 

No Action = 

The sample result for the blank contaminant is greater than the sample 
CRQL and is less than 10X the method blank value. The sample result 
for the blank contaminant is qualified as non detected at the compound 
value reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is greater than 10X the method blank value. The sample 
result for the blank contaminant is not qualified with any blank 
qualifiers. 



SUMMARY OF DATA QUALIIFTCATIONS 

FDSHW 1 lCOl Carbazole +I- UR 
1,2-Dibromo-3-chloropropane 
3-Methyl cholanthrene 

FDSHWl 1CO1 aramite (0.045) I -  JIUR 
hexachlorophene .(0.034) 

. . 

FDSHWllCOl 2,6-dichlorophenol (52.7) +I- J/UJ 
1,2,4,5-tetrachlorobenzene (78.2) 
Pentachlorobenzene (69.6) 
N-nitrosomethylethylamine (5 1.5) 
N-nitrosodiethylamine (63.2) 
1-nitroso-piperidine (57.0) 
o,o,o-triethylphosphorothio (55.6) 
N-nitrosodi-n-butylamine (52.3) 
Safrole (57.3) 
Isosafrole (64.1) 
1,4-naphthoquinone (52.7) 
1-naphthylamine (61.6) 
2-naphthylamine (55.2) 
2-methyl-5-nitroaniline (63 -4) 
4-aminobiphenyl (58.8) 
Pronamide (66.4) 
Pentachloronitrobenzene (68.0) 
Parathion (53.4) 
Isodrin (53.1) 
Diphenylamine (54.6) 
Kepone (70.9) 

FDSHWl lCOl bis(2ethylhexyl)phthalate + CRQL 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 

I + in the DL column denotes a positive result 
- in the DL column denotes a non detect result 



DATA ASSlESSMENT NARRATIVE 

General 

The organic findings offered in this screening report assumes that all analytical results are correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
results, surrogate and matrix spike recoveries, GC performance, and calibration results. This 
report was prepared in compliance relative to the analytical and deliverable requirements specified 
in the SW846 Method 8080A; the National Functional Guidelines for Organic Data VaIidation, 
June 1991; and DQO Level IV requirements. All comments made within this report should be 
considered when examining the analytical results. Please refer the specific findings found in each 
category to the !iummary of Data Qualification table. 

SDG # 28308A 

A validation was performed on the Pesticide/Aroclor Data from SDG 28308A. The data was 
evaluated based on the following parameters: 

Data Completeness 
Holding Times 
GC Performance 
Calibration 
Blanks 
Surrogate Recoveries 
Matrix SpikeMatrix Spike Duplicates 
Field Duplicates 
Compound Identification 
Compound Quantitation 

* - All criteria were met for this parameter. 

The method requires that all target compounds. including, the multi-component compounds, be 
analyzed with a five (5) point calibration curve. The laboratory analyzed a single point curve for 
the aroclors and toxphene. No positive results were reported for the aroclors or toxaphene, 
therefore the da.ta did not require qualification. 

System Performance and Overall Assessment 
1 

The data did nalt require qualifications. 



GLOSSARY OF DATA QUALIFIERS 

U = Not detected 

J = Estimated vdue 

UJ = Reported quantitation limit is qualified as estimated 

NJ = Result isadansidered presumptively present at an estimated cancentration 

UR = Result is rejected and unusable 

D = Result value is based on dilution analysis 

CRQL = The sample result for the blank contaminant is less than the sample CRQL 
and is less than 5X the method blank value. The sample result for the 
blank contaminant is rejected and the CRQL for that compound is reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is less than 5X the method blank value. The sample result for 
the blank contaminant is qualified as non detected at the compound value 
reported. 

No Action = The sample result for the blank contaminant is greater than the sample 
CRQL and is greater than 5X the method blank value. The sample result 
for the blank contaminant is not qualified with any blank qualifiers. 



SUMMARY OF DATA QUALIFICATIONS 

SAMPL.m - I2L SL 

NO QUALIFICATIONS WERE REQUIRED. 

* DL denotes the Form 1 qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 

a + in the: DL column denotes a positive result 
- in the DL cofumn denotes a nondetect result 



DATA ASSESSMENT NARRATIVE 

ORGANOPHOSPHORUS PESTICIDES 

General 

The organic findings offered in this screening report assumes that all analytical results are correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
results, surrogate and matrix spike recoveries, GC performance, and calibration results. This 
report was prepared in compliance relative to the analytical and deliverable requirements specified 
in the SW846 Method 8140; the National Functional Guidelines for Organic Data Validation, June 
1991; and DQO Level IV requirements. AH comments made within this report should be 
considered when examining the analytical results. Please refer the specific findings found in each 
category to the Summary of Data Qualification table. 

SDG # 28308A 

A validation was performed on the Organophosphorus Pesticide Data from SDG 28308A. The 
data was evaluated based on the following parameters: 

Data Completeness 
Holding Times 
GC Performance 
Calibration 
Blanks 
Surrogate Recoveries 
Matrix SpikeIMatrix Spike Duplicates 
Field Duplicates 
Compound Identification 
Compound Quantitation 

* - AIL criteria were met for this parameter. 

system Performance and Overall Assessment 

The data did not require qualifications. 



GLOSSARY OF DATA QU.ALIF'IERS 

U =- Not detected 

J = Estimated value 

UJ = Reported quantitation limit is qualified as estimated 

UR = Result is rejected and unusable ' . . 

D = Result value is based on dilution analysis 

CRQI, = The sample result for the blank contaminant is less than the sample CRQL 
and is less than 5X the method blailk value. The sample result for the 
blank contaminant is rejected and the (IRQL for that compound is reported. 

The sample result for the blank col~taminant is greater than the sample 
CRQL and is less than 5X the method blank value. The sample result for 
the blank contaminant is qualified as non detected at the compound value 
reported. 

No Action = The sample result for the blank contaminant is greater than the sample 
CRQL and is greater than 5X the method blank value. The sample result 
for the blank contaminant is not qwdified with any blank qualifiers. 



SUMMARY OF DATA QUALIFICATIONS 

S A M P I m Q  I1L 9L 

NO QUALIFICATIONS WERE REQUIRED. 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 

I + in the DL column denotes a positive result 
- in the DL column denotes a nondetect result 



DATA ASSlBSMENT NARRATIVE 

CHLORINATED HERBICIDES 

The organic fmdi~gs offered in this screening report assumes that all anaIytical results are correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
results, surrogatle and matrix spike recoveries, GC and calibration results. This 
report was prepzed in compliance relative to the analytical and deliverable requirements specified 
in the SW846 Method 8150; the National FunctionaI Guidelines for Organic Data Validation, June 
1991; and DQO Level IV requirements. All comments made within this report should be 
considered when 12xamining the analytical results. Please refer the specific findings found in each 
category to the Summary of Data Qualification table. 

SDG # 28308A 

A validation was performed on the Herbicide Data from SDG 28308A. The data was evaluated 
based on the folllowing parameters: 

Data Completeness 
Holding Times 
GC Performance 
Calibration 
Blanks 
Surrogate Recoveries 
Matrix SpikeIMatrix Spike Duplicates 
Field Duplicates 
Compound Identification 
Compound Quantitation 

* - AH criteria were met for this parameter. 

System Perfornrance and Overall Assessment 

The data did not require qualifications. 



GLOSSARY OF DATA QUALmRS 

U = Not detected 

J = Estimated value 

UJ = Reported quantitation limit is qualified as estimated 

UR = Result is rejected and unusable 

D = Result value is based on dilution anaIysis 

CRQL = The sample result for the blank contaminant is less than the sample CRQL 
and is less than 5X the method blank value. The sample result for the 
blank contaminant is rejected and the CRQL for that compound is reported. 

No Action = 

The sample result for the blank contaminant is greater than the sample 
CRQL and is less than 5X the method blank value. The sample result for 
the blank contaminant is qualified as non detected at the compound value 
reported. 

The sample result for the blank contaminant is greater than the 
sample CRQL and is greater than 5X the method blank value. The 
sample result for the brank contaminant is not qualified with any 
blank qua1 ifiers. 



SUMMARY OF DATA QUALIFICATIONS 

fhiMmuD - ILL QL 

NO QUALIFICATIONS WERE REQUIRED. 

* DL denc~tes the Form I qualifier supplied by the lal~oratory 
QL denotes the qualifier used by the data validation firm 

I + in the DL column denotes a positive result 
- in the DL column denotes a nondetect result 



DATA ASSESSMENT NARRATIVE 
METALS, HEXAVALENT CHROMIUM AND CYANIDE 

General 

The &organic findings offered in this screening report assumes that all analytical results are 
correct as reported and is based upon the examination of the reported holding times, blank 
analysis results; matrix spike and LCS recoveries, matrix duplicates and calibration results. 
This report was prepared in compliance relative to the analytical and deliverable 
requirements specified in the SW 846 Methods; the Functiod Guidelines for Inorganic Data 
Validation, February 1994, and DQO Level IV requirements. All comments made within 
this report should be considered when examining the analytical results. Please refer the 
specific findings found in each category to the Summary of Data Qualification table. 

SDG # 28308B 

A validation was performed on the Metals, Hexavalent Chromium and Cyanide Data from 
SDG 28308B. The data was evaluated based on the following parameters. 

Data Completeness 
Holding Times 
Calibrations 
Blanks 
Interferences 
Matrix Spike Recovery 
Matrix Duplicates 
Field Duplicates 
Laboratory Control Samples 
Serial Dilutions 
Post Digestion Spiking 

* - All criteria were met for this parameter. 

Preparation and Field Blanks 

Specific Finding 

The preparation blank exhibited contamination for the following elements. 

Elements Conc. Samples affected 
Calcium 29.5 ug/l no impact 
Zinc 5.97 ugil all water samples below 29.9 ug/l 



The equipment blank exhibited contamination for the following elements. 

Elements Conc. Samples affmtd 
Barium 0.37 ug/l no impact 
Beryllium 0.44 ugil all water samples below 2.2 ugll 
Copper 0.6 ug/l all water samples below 3.0 ug/l 
Zinc 7.8 ugil d l  water samples below 39.0 ug/l 

The US~PA requires that all sample values below five times the preparation, field, DI 
or calibration blank contamination be qualified as non-detect, "U". 

Specific Finding; 

All sample results left with a "Bn qualifier after all other qualifications, will be 
qualified with a "J" qualifier in place of the "Bn per Ensafe's request. 



SUMMARY OF DATA QUALIFICATIONS 

Sample ID Analyte DL 
+ QL 

AU water samples below 39.0 ugll Zn . U 
All water samples below 16.6 ug/l Sn. 
AH water samples below 2.2 ug/l Be. 
All water samples below 3.0 ug/l Cu. 
A11 "B" results dl analytes B J 



DATA ASSlESSMIENT AND NARRATXVE 

Dioxh/F'urans 

General 

The organic findings offered in this screening report assumes that all analytical results are correct 
as reported andt is based upon the examination of the reported holding times, blank analysis 
results, surrogate and matrix spike recoveries, GCIMS performance, tuning results, calibration 
results and internal standard areas. This report was prepared in compliance relative to the 
analytical and deliverable requirements specified in the U. S . EPA SW846, Method 8290; National 
Functional Guidt:lines for Organic Data Review, and DQO Lxvel IV. All comments made'within 
this report should be considered when examining the analytical results (Form 1's). 

SDG # 28308 

A validation was performed on the DioxirdFurans Data from SDG 28308. The data was evaluated 
based on the following parameters. 

Data Completeness 
Holding Times 
Mass Resolution Checks 
Column Performance 
Calibrations 
Internal Standard Performance 
Blanks 
Matrix SpiketMatrix Spike Duplicate 
Field Duplicates 
Congener Identification IQuantitation 

* - All criteria were met for this parameter 

System Perfonnance and Overall Assessment 

 hel laboratory did not encounter any large problems. The data did not require qualifications. 



GLOSSARY OF DATA QUALIFIERS 

ON CODES 

U = Not detected 

J = Estimated value 

UJ = Reported quantitation limit is qualified as estimated . . 

'UR = Result is rejected and unusable 

D = Result value is based on the dilution analysis 

OD BLANK QUALIFICATION CODES 

CRQL = The sample result for the blank contaminant is less than the sample CRQL 
and is less than 10X the method blank value. The sample result for the 
blank contaminant is rejected and the CRQL for that analyte is reported. 

No Action = 

The sample result for the blank contaminant is greater than the sample 
CRQL and is less than IOX the method blank value. The sample result for 
the blank contaminant is qualified as non detected at the analyte value 
reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is greater than 10X the method blank value. The sample result 
for the blank contaminant is not qualified with any blank qualifiers. 

. . The specific findings will be noted in numerical form on the Form Is in this data validation report. 
These specific finding footnotes will reflect the conclusions found in the data validation process 
that resulted in the qualification of the data. 



SUMMARY OF DATA QUAL,fFICATIONS 

SAMPLE. !2BmmiR ILL aL 

No qualifications are required. 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 

I 

- in the DL column denotes a non detect result 
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HEARTLAND 
ENVIRONMENTAL SERVICES, LNC. 

SDG#: 
Date: 
Client Name: 
ProjecdSite Name: 
Date Sampled: 
Number of Samples: 
Laboratory: 
Validation Guidance: 

QNQC Level: 
Method(s) Utilized: 
Analytical Fractions: 

Data Validation Report 

3 1703 
December 1 1, 1 997 
En Safe 
Charleston - Zone F 
November 3 -7, 1 997 
22 Aqueous Sample(s) with 0 MS/MSD(s) 
Southwest Laboratory of Oklahoma 
National Functional Guidelines for Organic and Inorganic Data, 
February, 1994 
EPA DQO Level I11 
SW846 Third Edition 
Volatiles, Semivolatiles, Metals 

Analytical data in this report were screened to determine usability of results and also to determine 
contractual compliance relative to these requirements and deliverables. This screening assumes 
analytical results are correct as reported and merely provides an interpretation of the reported quality 
control results. A minimum of 10% of all laboratory calculations have been verified as part of this 
validation. A11 instrument output, i.e. spectra, chromatograms, etc., for each sample have been 
carefully reviewed. The end-user is urged to review the Specific Findings and associated Data 
Qualifications presented in this report. Annotated Form 1 s or spreadsheets for all samples reviewed 
are included after the Data Assessment Narratives. Form 1 s for MS/MSD samples or spreadsheets 
are not annotated 

The release of this Data Validation Report is authorized by the following signature: 

/~/P/w* 
aul d ~ u m b u r ~ ,  Date ' 

4 127 Plaza 94 South St. Charles. MO 63304 
(314) 936-1332. Fax (314) 936-1335 



SDG# 31703 

Samples and Fractions Revnewed 

Sample Identifications Analytical Fractions 

VOA= SW846 Volatiles 
SVOA= SW846 Semivolatiles 

TAL= SW846 Metals 



DATA ASSESSMENT AND NARRATIVE 

VOLATILE ORGANICS 

The organic findings offered in this screening report assumes that all analytical results are correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
results, surrogate and matrix spike recoveries, GCIMS performance, tuning results, calibration 
results and internal standard areas. This report was prepared in compliance relative to the 
analytical and deliverable requirements specified in the U.S. EPA SW846 Method 8260 with CLP 
deliverables; National Functional GuideIines for Organic Dilta Review, and DQO Level 111. All 
comments made within this report should be considered when examining the analytical results 
(Form Its). 

SDG # 31703 

A validation was performed on the VoIatiIe Data from SDG 31703. The data was evaluated based 
on the following parameters. 

Data Completeness 
Holding Times 
GUMS Tuning 
Calibrations 
Internal Standard Performance 
Blanks 
Surrogate Recoveries 
Matrix SpiketMatrix Spike Duplicate 
Field Duplicates 
Compound Identification IQuanti tation 

* - All criteria were met for this parameter 

Method Blanks 

The method blanks associated with these samples exhibi.ted contamination and the samples 
required qualifications. The end-user should note that the action levels indicated for the blank 
analysis may not involve the same weights, volumes, dilution factors, or percent moisture as the 
associated samples. These factors must be taken into consideration when applying the 5X or 10X 
criteria to field samples. 



DATA ASSESSMENT A N D  NARRATIVE 
VOLATILE ANALYSIS 

PAGE - 2 

Method Blanks (continued) 

ComDound Asso~iated Blank Concentrat ion Action Level 
SBLKl tetrachloroethene 25 10 - - 
607G WOO404 tetrachloroethene 

Oual ification 
CRQL 

QC Blanks 

The QC blanks associated with these samples exhibited contamination and the samples required 
qualifications. The end-user should note that the action levels indicated for the blank analysis may 
not involve the same weights, volumes, diIution factors, or percent moisture as the associated 
samples. These factors must be taken into consideration when applying the 5X or 10X criteria 
to field samples. 

Assoc'ated I Blank ComPound Concentration Action Level 
607TW00404 chloroform 6B 30 
607TW008A3 chloroform 7B 35 

bromodichloromethane 25 10 - - 
607G WOO704 chloroform 

607G WOO704 bromodichIoromethane CRQL 

Field Duplicates 

The field duplicate samples 613GW0104 and 613HW0104, exhibited a high RPD for 1,2- 
dichloroethene (total) of 200%. For the samples 613GW0104 and 613HW0104, qualify all 
positive results for 1,2-dichloroethene (total) as estimated (J) and all non detects as estimated (UJ). 

System Performance and Overall Assessment 

The laboratory did not encounter any large problems. The data as presented requires 
qualifications. 



GLOSSARY OF DATA QUALIFIERS 

QUALIFICATl[ON CODES 

U = Not detected 

J .= Estimated value 

UJ = Reported quantitation limit is qualified as estimated 

R = Result is rejected and unusable 

NJ = Presump1;ive evidence for the presence of the material at an estimated value 

K = Result is biased high 

L = Result is biased low 

METHOD BLANK OUALDICATION CODES 

CRQL = The sample result for the blank contaminant is less than the sample CRQL 
and is less than 10X the method bla.nk value. The sample result for the 
blank contaminant is rejected and the CRQL for that analyte is reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is less than 10X the method blank value. The sample result for 
the blank contaminant is qualified a s  non detected at the analyte value 
reported. 

No Action = The sample resuIt for the blank contaminant is greater than the sample 
CRQL and is greater than 10X the method blank value. The sample result 
for the blank contaminant is not qualified with any blank qualifiers. 

The specific findings will be noted in numerical form on the Form Is in this data validation report. 
These specific f~nding footnotes will reflect the co.ncIusions found in the data validation process 
that resulted in  he qualification of the data. 



SUMMARY OF DATA QUALIFICATIONS 

SAMPLE ID ANGLYTE ID - DL ak 

607G WOO404 tetrachloroethene + CRQL 

607G WOO704 chloroform + U 

607G WOO704 bromodichloromethane + CRQL 

1,2-dichloroethene (total) + I-  JIUJ 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result' 



DATA ASSESSMENT AND NARRATIVE 

SEMIVOLATILE ORG,QNICS 

General 

The organic findings offered in this screening report assumes that all analytical results are correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
results, surrogate and matrix spike recoveries, G U M S  performance, tuning results, calibration 
results and internal standard areas, This report was prepared in compliance relative to the 
analytical and deliverable requirernenl specified in the U.S. EPA SW846 Method 8270 with CLP 
deliverables; National Functional Guidelines for Organic Data Review, and DQO Level 111. All 
comments made: within this report should be considered when examining the analytical results 
(Form 1's). 

SDG # 31703 

A validation was performed on the Semivolatile Data from SDG 31703. The data was evaluated 
based on the following parameters. 

Data Completeness 
Holding Times 
G U M S  Tuning 
Calibrations 
Internal Standard Performance 
Blanks 
Surrogate Recoveries 
Matrix SpikeIMatrix Spike Duplicate 
Field Duplicates 
Compound Identification fQuantitaticln 

* - All criteria were met for this parameter 

Method Blanks 

The method blanks associated with these samples exhibited contamination and the samples 
required qualifications. The end-user should note that the action levels indicated for the blank 
analysis may not involve the same weights, volumes,dilution factors, or percent moisture as the 
assocoiated samples. These factors must be taken into consideration when appIying the 5X or 10X 
criteria to field samples. 



DATA ASSESSMENT AND NARRATIVE 
SEMIVOLATILE ANALYSIS 

PAGE - 2 
Method Blank (continued) 

ComPound Associated Blank Concentration Action Level 

607GW06DA3 bis(2-ethylhexy1)phthalate CRQL 
607G WOO704 
607GW009A3 
607GW008A3 
607G W03D04 
607GW05D04 
613GW00104 
613HW00104 
61 3GW00304 
61 3GW02D04 

The QC blanks associated with these samples exhibited contamination and the samples required 
qualifications. The end-user should note that the action levels indicated for the blank analysis may 
not involve the same weights, volumes, dilution factors, or percent moisture as the associated 
samples. These factors must be taken into consideration when applying the 5X or 10X criteria 
to field samples. 

Associated Blank - Concentration Action Level 

m m Qualificatio~ 
607G WOO404 b is(2-ethyl hexy1)phthalate CRQL 
607G W04104 



DATA ASSESSMENT AND NARRATIVE 
SEMIVOLATILE ANAL'Y SIS 
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Surrogates 

The samples listed below, exhibited surrogate recoveries that were less than 10 % . Qualify 
all positive results for the acid fraction as estimated (J) and reject all non detects (UR). 

607GW03D04 phenol (0%) 
2-fluorophenol (2 %) 
2,4,6-tribromophenol (1 %) 

607GW05D04 phenol (0%) 
2-fluorophenol (1 %) 
2,4,6-tribrornophenol (1 %) 

Compound IdentificationlQuantitation 

Do not use the resuIts for the re-analyzecl samples 607GW03D04RE and 
607GWO5D04RE1 in favor of the original sample analysis due to similar non compliant 
surrogate recoveries and exceeding the ex traction holding time. 

System Performance and Overall Assessment 

The laboratory did not encounter any large problems. The data as presented requires 
qualifications. 



GLOSSARY OF DATA QUALIFIERS 

OUALIFICATION CODES 

U = Not detected 

J = Estimated value 

UJ = Reported quantitation limit is qualified as estimated 

R = Result is rejected and unusable 

NJ = Presumptive evidence for the presence of the material at an estimated value 

K = Result is biased high 

L = Result is biased low 

METHOD BLANK QUALIFICATION COD= 

CRQL = The sample result for the blank contaminant is less than the sample CRQL 
and is less than 10X the method blank value. The sample result for the 
blank contaminant is rejected and the CRQL for that analyte is reported. 

U = The sample result for the blank contaminant is greater than the sample 
CRQL and is less than 10X the method blank value. The sample result for 
the blank contaminant is qualified as non detected at the analyte value 
reported. 

No Action = The sample result for the blank contaminant is greater than the sample 
CRQL and is greater than 10X the method blank value. The sample result 
for the blank contaminant is not qualified with any blank qualifiers. 

The specific findings will be noted in numerical form on the Form Is in this data validation report. 
These specific finding footnotes will reflect the conclusions found in the data validation process 
that resulted in the qualification of the data. 



SAMPLE ID 

SUMMARY OF DATA QUALIFICATIONS 

ANALYTE ID - DL 

bis(2-ethy1hexyl)phthalate + 

607G W03D04 All results acid fraction 
607G W05D04 

607GW03D04R:E All results 
607GW05DO4R;E 

OL 

CRQL 

CRQL 

do not use 

* DL deno1.e~ the Form I qualifier supplied by the laboratory 
QL denores the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 



DATA ASSESSMENT NARRATIVE 
METALS 

General 

The inorganic findings offered in this screening report assumes that a11 analytical results are 
correct as reported and is based upon the examination of the reported holding times, blank 
analysis results, matrix spike and LCS recoveries, matrix duplicates and calibration results. 
This report was prepared in compliance relative to the analytical and deliverable 
requirements specified in the SW 846 Appendix IX Methods; the Functional Guidelines for 
Inorganic Data Validation, February 1994, and DQO Level III requirements. All comments 
made within this report should be considered when examining the anaIytical results. Please 
refer the specific findings found in  each category to the Summary of Data Qualification table. 

SDG # 31703 

A validation was performed on the Metals Data from SDG 31703. The data was evaluated 
based on the foIlowing parameters. 

Data Completeness 
Holding Times 
Calibrations 
Blanks 
Interferences 
Matrix Spike Recovery 
Matrix Duplicates 
Field Duplicates 
Laboratory Control Samples 
Serial Dilutions 

* - All criteria were met for this parameter. 

Preparation and Field Blanks 

The preparation blank exhibited containination for the following elements. 

Elements Conc. Sa~nples affected 
Aluminum 1 1.3 ug/l all water samples below 56.5 ug/l 
Antimony 4.1 ug/l all water samples below 20.5 ug/l 

The field blanks exhibited contamination for the following elements. 

Elements Conc. Samples affected 
Calcium 46.9ugIl noimpact 
Chromium 1.5 ugil all water samples below 7.5 ug/l 



Iron 28.1 ugll a11 water samples below 141 ug/l 
Manganese 0.63 ug/l no impact 
Nickel 1.8 ugll all water samples below 9.0 ugll 
Sodium 14800 ug/l a11 water samples below 74000 ug/l 
Zinc 8.6 ug/I all water samples below 43.0 ugll 

The USE.PA requires that all sample values below live times the preparation, field, DI 
or calibration blank contamination be qualified as non-detect, "U". 

The preparation blank exhibited negative bias for the following elements. 

Elements Conc. Samples affected 
Magnesium -56.9 ug/I all water samples below 569 ug/l 

This revi,ewer qualifies all positive and non-detect results below ten times the negative 
bias as estimated, "J" or "UJ". 

Field Duplicate Results 

The RPDs for samples 613GW00104 and 613HW00104 for Aluminum (166), Iron 
(197 %) , Manganese (1 54 %), Potassill m (37 %) and Sodi u~n (66 %) were greater than 
35%. All positive and non-detect results are qualified as estimated, "J" or "UJ". 

"B" Qualifier 

A11 sample results left with a "B" q~ialifier after all other qualifications, will be 
qualified with a "J" qualifier i n  place of the "B" per Ensafe's request. 



SUMMARY OF DATA QUALIFICATIONS 

Sample ID Analyte DL 
All water samples below 56.5 ug/I Al. + QL 

u 
A11 water samples below 20.5 ugll Sb. 
A11 water samples below 7.5 ugll Cr. 
All water samples below 141 ug/l Fe. 
All water samples below 9.0 ugll Ni. 
AII water samples below 74000 i~g/l Na . 
All water samples below 43.0 ugil Zn . 
All water samples below 569 ugil Mg - + /U J/UJ 
613GW00604 and 613HW00604. Al, Mn, Fe + /U J/UJ 

K and Na. 
A11 "B" results a11 analytes B J 
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SDG# 31821 

Samples and Fractions Reviewed 

Sample Identifications Analytical Fractions 

VOA= S W84ti Volatiles 
SVOA= SW84ti Semivolatiles 

TAL- SW84ti Metals 



DATA ASSESSMENT NARRATIVE 

VOLATILE ORGANICS 
General 

The organic findings offered in this screening report assumes that all analytical results are 
correct as reported and is based upon the examination of the reported holding times, blank 
analysis results, surrogate and matrix spike recoveries, GUMS performance, tuning results, 
calibration results and internal standard areas. This report was prepared in compliance relative 
to the analytical and deliverable requirements specified in the SW-846 Method 8260; the 
National Functional Guidelines for Organic Data Validation, 1994, and DQO Level 111 
requirements. All comments made within this report shorlld be considered when examining 
the analytical results. Please refer the specific findings found in each category to the Summary 
of Data Qualifi.cation table. 

SDG # 31821 

A validation was performed on the Volatile Data from SDG 31821. The data was evaluated 
based on the fcrllowing parameters: 

Data Completeness 
Holding Times 
GC/MS Tuning 
Cali bration 
Blanks 
Surrogate Recoveries 
Matrix SpikeIMatrix Spike Dup1ical:es 
Field Duplicates 
Internal Standard Performance 
Compound Identification 
Compound Quan titation 

* - Ail criteria were met for this parameter. 

System Performance and Overall Assessment 

The data is reported as is without qualifications and rejections. 



GLOSSARY OF DATA QUALIFIERS 

QUALIFTCATTON CODES 

U = Not detected 

J = Estimated value 

UJ = Reported Quantitation limit is qualified as estimated 

UR = Result is rejected and unusable 

D = Result value is based on dilution analysis 

THOD BLANK OUAJ lIFICATION CODES 

CRQL = The sample result for the blank contaminant is less than the sample 
CRQL and is Iess than 5X (10X for common laboratory contaminants) 
the method blank value. The sample resuIt for the blank contaminant is 
rejected and the CRQL for that compound is reported. 

U = The sample result for the blank contaminant is greater than the sample 
CRQL and is less than 5X (10X for common Iaboratory contaminants) 
the method blank value. The sample result for the blank contaminant is 
qualified as non detected at the compound value reported. 

No Action = The sample result for the blank contaminant is greater than the sample 
CRQL and is greater than 5X (10X for common laboratory 
contaminants) the method blank value. The sample result for the blank 
contaminant is not qualified with any blank qualifiers. 



SUMMARY OF DATA QUNXTICATIONS 

fL4MELm !3lmwmD QL QL 

No qualifications are required. 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 



DATA ASSESSMENT NARRATLVE 

SEMIVOLATILE ORGANICS 
General 

The organic findings offered in this screening report assumes that all analytical results are 
correct as reported and is based upon the examination of the reported holding times, blank 
analysis results, surrogate and matrix spike recoveries, GUMS performance, tuning results, 
caiibration results and internal standard areas. This report was prepared in compliance relative 
to the analytical and deliverable requirements specified in the SW-846 Method 8270; the 
National Functional Guidelines for Organic Data Validation, 1994, and DQO Level I11 
requirements. All comments made within this report should be considered when examining 
the analytical results. Please refer the specific findings found in  each category to the Summary 
of Data Qualification table. 

SDG # 31821 

A validation was performed on the Semivolatile Data from SDG 31821. The data was 
evaluated based on the following parameters: 

Data Completeness 
Holding Times 
GCIMS Tuning 
Calibration 
Blanks 
Surrogate Recoveries 
Matrix SpikeIMatrix Spike Duplicates 
Field Duplicates 
Internal Standard Performance 
Compound Identification 
Compound Quantitation 

* - All criteria were rnet for this parameter. 

Blanks 

One of the four method blanks exhibited contamination for bis(2-ethylhexyi)phthalate. 

]Blank ID Com~ound Detected Concentratinn Action T, in~i t  

SBLK 1 bis(2-EH)phthalate 6 P ~ I L  60 kg/L 



Data Assessment Narrative 
Semivolatiles 

Page - 2 

Blanks - continued 

240-G-W003-04 bis(2-EH)phthaIate 7 CRQL 
GEL-G- W 005-04 7 CRQL 
GEL-G-W007-04 6 P ~ / L  CRQL , - ,  

GEL-G-WO11-04 7 P ~ / L  CRQL 

Ilkds-m - m l h a t i o n  Action Limit n ,  ' 
GW> ? - Com~ound Detected Concerrtration Qualification + .  

. 620-G-W002-04 bis(2-EH)phthaIate 2 CRQL 
620-G-W003-P,3 bis(2-EH)phthaIate 3 wg/L CRQL - . . 
J3laM.D -tm&a ActionLlrnlt 

w uound Detected t Qncer~tration . Oualification ,, .. 
CRQL GEL-G-W006-04 bis(2-EH)phthalate 5 i~g /L  

GEL-G-W008-04 bis(2-EH)phthalate 2 pg/L CRQL . . .  
GEL-H-WOl2-04 bis(2-EH)phthalate 2 pg/L . CRQL I .  

GEL-G-WO 13-04 bis(2-EH)phthalate 12 pglL U 

Surrogates 

. .. Sample GEL-G-WOI 1-04 exhibited the acid surrogates phenol-d5, 2-fluorophenol, and 2,4,6- . ". 
- tribromophenoi with 1 % , 2%,  and 7% recoveries, respectively. For,the acid compounds only, ' 2  . . 

reject (UR) all non detect results (no positive results for acid compounds). 

System Perfonmance and Overall Assessment 

The data is reported as is with qualifications and rejections. Sample GEL-G-WO11-04-1s 
. 9  , .:: 

reported ill favor of the re-extraction due to holding time deficiencies ;\nd similar surrogate . ,. - t- 

recoveries. 



GLOSSARY OF DATA QUALIFIERS 

QUALIFICATION CODES 

U = Not detected 

J = Estimated value 

UJ = Reported Quantitation limit is qualified as estimated 

UR = Result is rejected and unusable 

D = Result vaIue is based on dilution analysis 

THOD BLANK OUALIFICATION CODES 

CRQL - The sample result for the blank contaminant is less than the sample 
CRQL and is less than 5X (10X for common laboratory contaminants) 
the  method blank value. The sample result for the blank contaminant is 
rejected and the CRQL for that compound is reported. 

No Action = 

The sample result for the blank contaminant is greater than the sample 
CRQL and is less than 5X jlOX for common laboratory contaminants) 
the method blank value. The sample result for the blank contaminant is 
qualified as non detected at the compound value reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is greater than 5X (IOX for common laboratory 
contaminants) the method blank value. The sample result for the blank 
contaminant is not qualified with any bIank qualifiers. 



SUMJHARY OF DATA QUALIFJCATIONS 

240-G- W003-04 
GEL-G- WOOS-04 
GEL-G-W007-04 
GEL-G- WO 1 1-04 

GEL-G-WOO6-04 
GEL-G- W008-04 
GEL-H-WO12-04 
GEL-G-WO13-134 

GEL-G-WO 1 1-134 

bis(2-EH)phthalate +J CRQL 
CRQL 
CRQL 
CRQL 

bis(2-EH)phthalate +.I CRQL 
CRQL 

bis(2-EH)phthalate +J CRQL 
CRQL 
CRQL 

+ u 

dl acid compounds - UR 

* DL denotes the Form 1 qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in t11e DL column denotes a non detect result 



DATA ASSESSMENT NARRATIVE 
METALS 

General 

The inorganic findings offered in  this screening report assumes that all analytical results are 
correct as reported and is based upon the examination of the reported hoIding times, blank 
analysis results, matrix spike and LCS recoveries, matrix duplicates and calibration results. 
This report was prepared i n  compliance relative to the analytical and deliverable 
requirements specified in the SW 846 Appendix IX Methods; the Functional Guidelines for 
Inorganic Data Validation, February 1994, and DQO Level III requirements. All comments 
made within this report should be considered when examining the analytical results. Please 
refer the specific findings found in  each category to the Summary of Data Qualification table. 

SDG # 31821 

A validation was performed on the Metals Data from SDG 3182 1 .  The data was evaluated 
based on the foIlowing parameters. 

Data Completeness 
Holding Times 
Calibrations 
BIan ks 
Interferences 
Matrix Spike Recovery 
Matrix Duplicates 
Field Duplicates 
Laboratory Control Samples 
Serial Dilutions 

* - All criteria were met for this parameter. 

Preparation and Field Blanks 

The preparation blank exhibited contamination for the following elements. 

Ele~nents Conc. S a m ~ l e s  affected 
Antimony 3.46 ug/l all water samples below 17.3 ugll 
Lead 1.10 ug/l all water sainples below 5.5 ugll 
Manganese 2.17 ug/l no impact 
Sodium 33.5 ug/l no impact 



The field blanks exhibited contamination for the fclllowing elements. 

Elemen t:s 
Aluminum 
BeryIli u ~ n  
Calcium 
Iron 
Manganese 
Nickel 
Zinc 
Sodium 

Conc. 
39.8 ug/l 
0.34 ug/l 
120 ugll 
39.9 llgil 
10.4 ug/l 
1.1 ug/I 
14.9 11gIl 
18200 ugll 

Samples affected 
all water salnples below 199 ug/l 
all water samples below I .  7 t~g/l 
no impact 
no impact 
all water samples below 52.0 ug/l 
a11 water samples below 5.5 ugfl 
all water samples below 74.5 ugll 
all water samples below 91000ugIl 

The USEPA requires that all satnple values below five times the preparation, field, DI 
or calibration blank contamination be qualified as non-detect, "U" . 

Serial Dilution results 

The serial dilution RPD for waters for Aluminum was greater than 10%. All positive 
results are qualified as estimated, "J" .  

"B" Qualifier 

All sample results left with a "B" qualifier after all other qualifications, will be 
qualified with a "J" qualifier in place of the "B" per Ensafe's request. 



SUMMARY OF DATA QUALIFICATIONS 

Sample ID Analyte DL 
All water samples below 199 ug/l Al.  + QL 

U 
All water samples below 17.3 ug/l Sb. 
A11 water samples below 1.7 ug/l Be. 
All water samples below 9.4 ug/l Pb. 
AH water samples below 52.0 ug/l Mn .  
All water samples below 5.5 ug/l Ni. 
All water samples below 91000 i~g/l Na. 
All water samples below 74.5 ug/l Zn. 
All water samples AI. + J 
All "B" results all analytes B J 



Data Validation Report 

Zone F 

SDG # 31975 



DATA ASSESSMENT AND N.ARRATIVE 

VOLATILE ORGANICS 

General 

The organic findings offered in this screening report assumes that all analytical results are correct as 
reported and is hased upon the examination of the reported holding times, blank analysis results, 
surrogate and matrix spike recoveries, GC/MS performance, tuning results, calibration results and 
internal standard areas. This report was prepared in compliance relative to the analytical and 
deliverable requirements specified in the U.S. EPA SW846 :Method 8260 with CLP deliverables; 
National Functiorial Guidelines for Organic Data Review. and DQO Level 111. All comments made 
within this report. should be considered when examining the analytical results (Form 1's). 

SDG # 31975 

,4 validation was performed on the Volatile Data &om SDG 11 1975. The data was evaluated based 
on the following parameters. 

Data Completeness 
Holding Times 
GCMS Tuning 
Calibrations 
Internal Standard Performance 
Blanks 
Surrogate Recoveries 
Matrix SpikeIMatrix Spike Duplicate 
Field Duplicates 
Compound Identification /Quadtation 

* - All criteria were met for this parameter 

System Perfornlance and Overall Assessment 

The iaboratory did not encounter any large problem. The data as presented did not requires 
qualifications. 



GLOSSARY OF DATA QUALIFIERS 

U = Not detected 

J = Estimated value 

UJ  = Reported quantitation limit is qualified as estimated 

R = Result is rejected and unusable 

NJ = Presumptive evidence for the presence of the material at an estimated value 

K = Result is biased high 

L = Result is biased low 

CRQL = The sample result for the blank contaminant is less than the sample CRQL 
and is less than 10X the method blank value. The sample result for the 
blank contaminant is rejected and the CRQL for that analyte is reported. 

No Action = 

The sample result for the blank contaminant is greater than the sample 
CRQL and is less than 10X the method blank value. The sample result for 
the blank contaminant is qualified as non detected at the analyte value 
reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is greater than 1OX the method blank value. The sample result 
for the blank contaminant is not qualified with any blank qualifiers. 

The specific findings will be noted in numerical form on the Form Is i n  this data validation report. 
These specific finding footnotes will reflect the conclusions found in the data validation process 
that resulted in the qualification of the data. 



SUMMARY OF DATA QUALIFICATIONS 

SAMPLE ID ~%%mumm DL, 

No qualifica~ionr; are required. 

* DL deno.tes the Form I qualifier supplied by the laboratory 
QL deno-es the qualifier used by the data validatior~ firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 



DATA ASSESSMENT AND NARRATIVE 

SEMNOLATILE ORGANICS 

General 

The organic findings offered in this screening report assumes that all analytical results are correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
results, surrogate and matrix spike recoveries, G U M S  performance, tuning results, calibration 
results and internal standard areas. This report was prepared in compliance relative to the 
analytical and deliverable requirements specified in the U.S. EPA SW846 Method 8270 with CLP 
deiiverables; National Functional Guidelines for Organic Data Review, and DQO Level III. A1 I 
comments made within this report should be considered when examining the analytical results 
(Form 1's). 

SDG # 31975 

A validation was performed on the Semivolatile Data from SDG 31975. The data was evaluated 
based on the following parameters. 

Data Completeness 
Holding Times 
G U M S  Tuning 
Calibrations 
internal Standard Performance 
Blanks 
Surrogate Recoveries 
Matrix SpikefMatrix Spike Duplicate 
Field Duplicates 
Compound Identification /Quantitation 

* - All criteria were met for this parameter 

Holding Times 

All extraction and analysis holding times for all samples were not met for dl samples per the SOW 
and National Functional Guidelines. 

Sample 619GW00304RE, exceeded the extraction holding time by two (2) days. Qualify 
all positive results as estimated (J). 



DATA ASSESSMENT AND NARRATIVE 
SEMIVOLATILE ANALYSIS 

PAGE - 2 

Method Blanks 

The method bWcs associated with these samples exhibited contamination and the samples required 
qualifications. The end-user should note that the action levels indicated for the blank analysis may 
not involve the same weights, volumes,dilution factors, or percent moisture as the assocoiated 
samples. These factors must be taken into consideration when applying the 5X or IOX criteria to 
field samples. 

Associated Bla& Compound Concentration -1 

phenol 25 10 
bis(2-ethylhexy1)phthalate 25 2 0 
phenol 25 10 
bis(2-ethylhexy1)phthalate 7J 70 

Sample ID Compound Qualification 
613GW00504 bis(2-ethylhexy1)phthalate CRQL 
617GWO1004 
6 1 9G WOO204 
619GWOOf04 

GELG WO 1404 bis(2-ethythexy1)phthalate U 

Compound Identification/Quantitation 

Do not use the results for sample 6 19GW00304, in favor of the re-extracted sample analysis 
due to non compliant surrogate recoveries. 

System Performance and OveraH Assessment 

The laboratory d.id not encounter any large problems. The data as presented requires qualifications. 



GLOSSARY OF DATA QUALIFIERS 

QUALIFICATION CODES 

U = Not detected 

J = Estimated value 

UJ = Reported quantitation lirnit is qualified as estimated 

R = Result is rejected and unusable 

NJ = Presumptive evidence for the presence of the material at an estimated value 

K = Result is biased high 

L = Result is biased low 

CRQL = The sample result for the blank contaminant is less than the sample CRQL 
and is less than 10X the method blank value. The sample result for the 
blank contaminant is rejected and the CRQL for that analyte is reported. 

No Action = 

The sample resuIt for the blank contaminant is greater than the sample 
CRQL and is less than 10X the method blank value. The sample result for 
the blank contaminant is qualified as non detected at the analyte value 
reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is greater than 10X the method blank value. The sample result 
for the blank contaminant is not qualified with any blank qualifiers. 

The specific findings will be noted in numerical form on the Form Is in this data validation report. 
These specific finding footnotes will reflect the conclusions found in the data validation process 
that resulted in the qualification of the data. 



SUMMARY OF DATA QUALYFICATIONS 

SAMPLE ID ANALYTE ID - DL 

6 1 9G W00304RE: All results 4- 

GELGWO 1404 bis(2-ethylhexy1)phthalate 

619GW00304 All results 

+ DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the quaiifier used by the data validation hm 
4 in the 13L column denotes a positive result 
- in the DL column denotes a non detect result 

01L 

J 

CRQL 

U 

Do not use 



DATA ASSESSMENT NARRATTVE 

General 

The organic findings offered in this screening report assumes that all analytical results are correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
results, surrogate and matrix spike recoveries, GC performance, and calibratior! results. This 
report was prepared in compliance relative to the analytical and deliverable requirements specified 
ill the SW846 Method 8081; the National Functional Guidelines for Organic Data Validation, 
February 1994; and DQO Level I11 requirements. All comments made within this report should 
be considered when examining the analytical results. Please refer the specific findings found in 
each category to the Su i~~mary  of Data Qualification table. 

SDG # 31975B 

A validation was performed on the PesticidetArocior Data from SDG 31975B. The data was 
evaluated based on the following parameters: 

Data Completeness 
Holding Times 
GC Performance 
Calibration 
Blanks 
Surrogate Recoveries 
Matrix SpikeIMatrix Spike Duplicates 
Field Duplicates 
Compound Identification 
Compound Quantitation 

* - All criteria were met for this parameter. 

Method Deviations 

The method requires that all target compounds, with the exception of several PCBs, be analyzed 
with a five ( 5 )  point calibration curve. The laboratory analyzed a single point curve for 
Toxaphene. No positive results were reported for this compound, therefore the data did not 
require qua1 ificarion. 



DATA ASSESSMENT NARRATIVE 

PAGE - 2 

Surrogate Recoveries 

The samples listed below exhibited low DCB recoveries during pesticide analysis. The 
positive pesticide results are qualified as estimated, .J, and the non-detect pesticide results 
are qualified as estimated, UJ. 

sim&-U) Surroeate % Recovery 

6 19G WOO204 DCB- 1 IDCB-2 46%15 1 % 

6 I 9G W00304 DCB- 1 49 % 

The sarr~ples listed below exhibited low DCB recoveries during PCB analysis. The 
positive PCB results are qualified as estimated, J ,  and the non-detect PCB results are 
qualified as estimated, UJ .  

SamnleID Surroeate ~ o v e r y  

6 19G WCQ304 DCB- 1 /DCB-2 50 %/5:!% 

System Perfurnlance and Overall Assessment 

The data required qualifications. 



GLOSSARY OF DATA QUALIFIERS 

OUALZFICATION CODES 

U = Not detected 

J = Estimated value 

UJ = Reported quantitation limit is qualified as estimated 

NJ = Result is considered presumptively present at an estimated concentration 

UR = Result is rejected and unusable 

D = Result value is based 011 dilution analysis 

ME THOD BLANK OUALIFICATION CODES 

CRQL = The sample result for the blank contamillant is less than the sample CRQL 
and is less than 5X the method blank value. The sample result for the 
blank coi~taminant is rejected and the CRQL for that colnpound is reported. 

N o  Action = 

The sample result for the blank contaminant is greater than the sample 
CRQL and is less than 5X the method blank value. The sample result for 
the blank contaminant is qualified as non detected at the compound value 
reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is greater than 5X the method blank vaIue. The sample result 
for the blank contaminant is not qualified with ally blank qualifiers. 



SUMMARY OF DATA QUAL1:FICATIONS 

SAMPLE ID - DL a 

6 1 9G W 00204 A11 Pesticides +/- J /UJ  
6 1 9G WOO304 

6 19GW00304 All PCBs +/- JIUJ 

* DL deno1.e~ the Form I qualifier supplied by the laboratory 
QL denoles the qualifier used by the data validation firm 
+ i n  the DL column denotes a positive result 
- in t h e  DL colurnn denotes a non-detect result 



DATA ASSESSMENT NARRATIVE 
METALS 

General 

The inorganic findings offered in this screening report assumes that all analytical results are 
correct as reported and is based upon the examination of the reported holding times, blank 
analysis results, matrix spike and LCS recoveries, matrix duplicates and calibration results. 
This report was prepared in compliance relative to the analytical and deliverable 
requirements specified in  the SW 846 Appendix IX Methods; the Functional Guidelines for 
Inorganic Data Validation, February 1994, and DQO Level 111 requirements. All comments 
made within this report should be considered when examining the analytical results. Please 
refer the specific findings found in each category to the Summary of Data Qualification table. 

SDG # 31975 

A validation was performed on the Metals Data from SDG 32975. The data was evaluated 
based on the following parameters. 

Data Co~npleteness 
Holding Times 
Calibrations 
Blanks 
Interferences 
Matrix Spike Recovery 
Matrix Duplicates 
Field Duplicates 
Laboratory Control Samples 
Serial Dilutions 

* - Ail criteria were met for this parameter 

Preparation and Field Blanks 

The preparation blank exhibited contamination for the following elements. 

Elements Conc. Samples affected 
Aluminu~n 14.0 irg/l all water saniples below 70.0 ugll 
Antimony 1.90 ~igil no impact 
Beryllium 0.23 ugil no impact 

The calibration blank exilibi ted conta~nination for the following elements, 

Elernen ts Conc. Sa~nples affected 
An ti~nony 3.7 ug/l all water samples below 18.5 ugll 



Arsenic 2.5 ugll all water samples below 12.5 ug/l 
Iron 76.7 ug/l no impact 
Bery Iliurn 0.5 ugll all water samples below 2.5 ugll 

The field. blanks exhibited contamination for the following elements. 

Elements. Conc. Samples affect& 
Nickel 1.5 ugll all water samples below 7.5 ug/l 
Sodium 22300 ug/l all water samples below 11 1500 ug/l 
Tin 15.9 ug/l no impact 
Zinc 7.3 ugll all water samples below 36.5 ug/l 

The USE:PA requires that all sample values below five times the preparation, field, DI 
or calibration bIank contamination be qualified as non-detect, "U". 

The preparation blank exhibited negative bias for tlie following elements. 

Elements Conc. Salnples affecmJ 
Lead -1.0 ug/l all water samples below 10.0 ug/l 

This reviewer qualifies ail positive and non-detect ;results below ten times t h e  negative 
bias as estimated, "I" or "UJ". 

"B" Qualifier 

All sample results left with a "B" qualifier after all other qualifications, will be 
qualified with a "J" qualifier in  place of the "B" per Ensafe's request. 



SUMMARY OF DATA QUALIFICATIONS 

Sample ID Analyte DL 
All water samples below 70.0 ug/l Al. + 

QL 
U 

All water samples below 2.50 ug/l Be. 
All water samples below 18.5 ug/l Sb. 
All water samples below 12.5 ug/l As. 
A11 water samples below 7.5 ug/l Ni. 
All water samples below 1 1 1500 tlg/l Na. 
All water samples below 36.5 tlg/l Zn. 
All water samples below 10.0 ugil Pb. +/U JIUJ 
All "3" results all analytes B J 



HEARTLAND 

SDG#: 
Date: 
Client Name: 
ProjectiSite Name: 
Date Sampled: 
Number of Samples: 
Laboratory. 
Validation Guidatlce: 

Q N Q C  Level: 
Method(s) Utilized: 
Analytical Fractic~ns: 

ENVIRONMENTAL SERVfCES, INC. 

Data Validation Report 

3 1975 
January 7, 1998 
EnSafe 
Charleston - Zone F 
November 26-December 2, 1997 
2 1 Aqueous Sample(s) with 0 MS/MSD(s) 
Southwest Laboratory of Oklahoma 
National Functional Guidelines for Organic and Inorsanic Data, 
February, 1994 
EPA DQO Level 111 
SW846 Third Edition 
Volatiles, Semivolatiles, PesticidePCB's, Metals 

Analytical data in this report were screened to determine usability of results and also to determine 
contractual compliance relative to these requirements and deliverables. This screening assumes 
analytical results are correct as reported and merely provides an interpretation of the reported quality 
control results. Pi minimum of 10% of all laboratory calculations have been verified as part of this 
validation. All instnrment output, i.e. spectra, chromatogra:ms, e tc ,  for each sample have been 
carefully reviewed. The end-user is urged to review the Specific Findings and associated Data 
Qualifications presented in this report. Annotated Form 1 s or spreadsheets for all samples reviewed 
are included after the Data Assessment Narratives. Form 1 s for MSIMSD samples or spreadsheets 
are not annotated. 

The release of thi:; Data Validation Report is authorized by t h e  following signature 

Date 
78 



SDG# 31975 

Samples and Fractions Reviewed 

Sample Identificat~ons Analytical Fractions 

VOA= SW816 Volatiles 
SVOA= SW846 Semivolal~les 

P/P= SW846 Pest~cidePCB's 
TAL= SW836 Metals 



SDG#: 
Date: 
Client Name: 
Project/Site Name: 
Date Sampled: 
Number of Samples: 
Laboratory: 
Validation Guidance: 

QA/QC Level: 
Method(s) Utilized: 
Analytical Fractions: 

HEARTLAND 
ENVIRONMENTAL SERVICES, INC. 

Data Validation Report 

36036 
November 23, 1998 
Ensafe 
CharIeston Zone(s) G, F, I 
October 20, 1998 
19 Aqueous Sample(s) with 0 MS/MSD(s) 
Southwest Laboratory of Oklahoma 
National Functional Guidelines for Organic and Inorganic Data, 
February, 1994 
DQO Level 111 
S W846 Third Edition 
Volatiles 

Analytical data in this report were screened to determine usability of results and also to determine 
contractual compliance relative to these requirements and deliverables. This screening assumes 
analytical results are correct as reported and merely provides an interpretation of the reported quality 
control resuIts. A minimum of 10% of all laboratory calculations have been verified as part of this 
validation. All instrument output, i.e. spectra, chromatograms, etc., for each sample have been 
carefully reviewed. The end-user is urged to review the Specific Findings and associated Data 
Qualifications presented in this report. Annvtated Form 1 s or spreadsheets for all samples reviewed 
are included after the Data Assessment Narratives. Form Is for MS/MSD samples or spreadsheets 
are not annotated. 

The release of this Data Validation Report is authorized by the following signature: 

11- zv 9". 
f a u l  F3@urnburg, Pr Date 

11 27 Plaza 94 South St Charles, MO 63304 
131 1) 936-1 332 F a  (314) 936-1 335 



SDG# 36036 

Samples and Fractions Reviewed 

Sample Identifications Analytical Fraction 



DATA ASSESSMENT AND NARRATTVE 

VOLATILE ORGANICS 

General 

The organic findings offered in this screening report assumes that all analytical results are correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
results, surrogate and matrix spike recoveries, GUMS performance, tuning results, calibration 
results and internal standard areas. This report was prepared in compliance relative to the 
analytical and deliverable requirements specified in the SW846 Method 8260B; the National 
Functional Guidelines for Organic Data Review, and DQO Level III. All comments made within 
this report should be considered when examining the analytical resuIts. 

SDG # 36036 

A validation was performed on the Volatile Data from SDG 36036. The data was evaluated based 
on the following parameters. 

Data Completeness 
Holding Times 
GUMS Tuning 
Calibrations 
Internal Standard Performance 
Blanks 
Surrogate Recoveries 
Laboratory Control Samples 
Field Duplicates 
Compound Identification IQuantitation 

* - All criteria were met for this parameter 



DATA ASSESSMENT AND NARRATIVE 

VOLATILE ANALYSIS 

PAGE - 2 

Initial Calibr.ation 

The initial calibration, analyzed on 10-19-98, conlained compounds with RRFs less than 
0.050. For the samples and non-compliant compounds listed be10 w , qualify all positive 
results as estimated (J) and non detects as rejected (UR). 

61 3GW00601 2-chloroethyl vinyl ether (0.038) 
FDSGW17A04 
FDSGJN17B04 
FDSHJN 17A04 
GELG'WO 1405 
68 1 GW00301 
681GUr00101 

The initial calibration, anaIyzed on 10-21-98, contained compounds with RFWs less than 
0.050. For the samples and non-compliant compounds listed below, qualify all positive 
results as estimated (J) and non detects as rejected (UR). 

681 GW00201 2-chloroethyl vinyl ether (0.023) 
607GW'OlOCl acetone (0.027) 
607GW011 C1 
607GWO 17C 1 
607GW 0 16C 1 
607GW015Cl 
607GW 014Cl 
607HW 014C1 
607GW013C1 
607GW012Cl 



DATA ASSESSMENT AND NARRATIVE 

VOLATILE ANALYSIS 

PAGE - 3 

Continuing Calibration 

The continuing calibration, R31064.D, contained compounds with RRFs less than 0.050. 
For the samples and non-compliant compounds listed below, qualify a11 positive results as 
estimated (J) and non detects as rejected (UR). 

613GW00601 acetone (0.040) 
FDSGW 17AM 
FDSGW 17B04 
FDSHW 17A04 
GELGWOl405 
681GW00301 
681GW00101 

The continuing calibration, UL6769.D, contained compounds with %Ds greater than 50% 
and less than 90%. For the samples and noncompliant compounds listed below, qualify 
all positive results as estimated (3) and non detects as estimated (UJ). 

The continuing calibration, UL6769.D, contained compounds with %Ds greater than 90%. 
For the samples and noncompliant compounds listed below, qualify all positive results as 
estimated (J) and non detects as estimated (UR). 

68 1 GW0020 I 2-chloroethyl vinyl ether (161.8%) 
607GWOlOC I 
607GWOl lC1 
607GW017CI 
607GW016C 1 
607GW015Cl 
607GWO14C1 
607HW014Cl 



DATA ASSESSMENT AND NARRATIVE 

VOLATILE ANALYSIS 

PAGE - 4 

Continuing Cali bration (conrinued) 

The continuing calibration, UL6769.D, contained compounds with RRFs less than 0.050. 
For the samples and non-compliant compounds iistecl below, qualify all positive results as 
estimated (J) and non detects as rejected (UR). 

68 1 GW0020 1 acetone (0.029) 
607GWQlOCl 
607GWOllCl 
607GW017C1 
607GWCl16C1. 
607GW015Cl 
607GWC~14C1 
607HWC114Cl 

The continuing calibration, UL6820.D, contained compounds with RRFs less than 0.050. 
For the samples and non-compliant compounds listecl below, qualify a11 positive results as 
estimated (J) and non detects as rejected (UR). 

607GWO13Cl acetone. (0.035) 
607GWO 12Cl 2-chloroethyl vinyl ether (0.028) 

Compound Identification /Quantitation 

Do not use E-flagged results for samples listed below, in favor of the dilution D-flagged 
resuIts . 



DATA ASSESSMENT AND NARRATIVE 

VOLATILE ANALYSIS 

PAGE - 5 

System Performance and Overall Assessment 

The data as presented requires qualifications. 



GLOSSARY OF DATA QUALIFIERS 

OUALIFICA'TION CODES 

LJ = Not detected 

J = Estimated value 

UJ = Reported quantitation Iimit is qualified as estimated 

UR = Result is rejected and unusable 

D = Result value is based on dilution analysis 

METHOD BL,ANK OUALIFICATION CODES 

CRQL = The sample result for the blank contaminant is less than the sample CRQL 
and is less than 10X the method blank value. The sample result for the 
blank contaminant is rejected and the CRQL for that compound is reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is less than 10X the method blank value. The sample result for 
the blank contaminant is qualified as non detected at the compound value 
reported. 

No Action = The sample result for the blank contaminant is greater than the sample 
CRQL and is greater than 10X the rrtethod blank value. The sample result 
for the blank contaminant is not qualified with any blank qualifiers. 



SUMMARY OF DATA. QUALIFICATIONS 

SAMPLE ID - !& a 4  

613GW00601 2-chloroethyl vinyl ether + I- JIUR 
FDSGW 17A04 
FDSGW 17B04 
FDSHW 17A04 
GELGWO 1405 
68 1 GW0030 1 
681GW00101 

2-chloroethy l vinyl ether + /- J/UR 
acetone 

613GW00601 acetone 
FDSGW 17AO4 
FDSGW 17B04 
FDSHW17A04 
GELGW01405 
68 1GW00301 
681GW00101 

+ I- JIUR 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect resuIt 



SAMPLE ID 

SUMMARY OF DATA QUALIFICATIONS 
Page 2 

COMPOUND ID DL 

2-chloroethyl vinyl ether + 1- 

acetone 

acetone 
2-chloroethyl vinyl, ether 

all E-flagged compounds 

JIUR 

JlUR 

do not use 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in thl? DL column denotes a positive result 
- in the DL column denotes a non detect result 



SUMMARY OF DATA QUALIFICATIONS 
Page 3 

COMPOUND ID 

607GW01 lC1DL all results except + /- do not use 
607GW017ClDL D-flagged compounds 
607GWOl6C 1 DL 
607GW015C 1 DL 
607GW014C 1DL 
607HW014ClDL 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 



HEARTLAND 
ENWRONMENTAL SERVICES, INC. 

SDG#: 
Date: 
Client Name: 
Project/Site Name: 
Date Sampled: 
Number of Samples: 
Laboratory: 
Validation Guidance: ' 

QNQC Level: 
Method(s) Utilized: 
Analytical Fractions: 

Data Validation Report 

37108 
February 15,1999 
Ensafe 
Charleston Zone F 
January 1 5, 1999 
3 Aqueous Sample(s) with 0 MS/MSD(s) 
Southwest Laboratory of Oklahoma 
National Functional Guidelines for Organic and Inorganic Data, 
February, 1994 
DQO Level 111 
SW 846 Third Edition 
Metals, Total Suspended Solids 

Analytical data in this report were screened to determine usability of results and also to determine 
contractual compliance relative to these requirements and deliverables. This screening assumes 
analytical results are correct as reported and merely provides an interpretation of the reported quality 
control results. A minimum of 10% of all laboratory calculations have been verified as part of this 
validation. All instrument output, i.e. spectra, chromatograms, etc., for each sample have been 
carefblly reviewed. The end-user is urged to review the Specific Findings and associated Data 
Qualifications presented in this report. Annotated Form 1 s or spreadsheets for all samples reviewed 
are included after the Data Assessment Narratives. Form 1s for MSfMSD samples or spreadsheets 
are not annotated. 

The release of this Data Validation Report is authorized by the following signature: 

z - / ~ F ~  
I I3.kumburg, Msident Date 

4127 Plaza 94 South St. Charles, MO 63304 
(314) 936- 1332 Fax (314) 936-1 335 



SDG# 37 108 

Samples and ~ractions Reviewed 

Sample Identifications Analytical Fractions 

Total Billable Samples (WaterfSoiI) 

MET= Metals 
TSS= Total Suspended Solids 



DATA ASSESSMENT NARRATWE 
METALS 

General 

The inorganic fmdings offered in this screening report wumes that all analytical results are 
correct as reported and is based upon the examination of the reported holding times, blank 
analysis results, matrix spike and LCS recoveries, matrix duplicates and calibration results. 
This report was prepared in compliance relative to the analytical and deliverable 
requirements specified in the SW 846 Methods; the Functional Guidelines for Inorganic Data 
Validation, February 1994, and DQO Level III requirements. AU comments made within 
this report should be considered when examining the analytical results. Please refer the 
specific findings found in each category to the Summary of Data Qualification table. 

SDGs # 37108 

A validation was performed on the Metals Data from SDG 37108. The data was evaluated 
based on the following parameters. 

Dab Completeness 
Holding Times 
Calibrations 
Blanks 
Interferences 
Matrix Spike Recovery 
Matrix DupIicates 
Field Duplicates 
Laboratory Control Samples 
Serial Dilutions 

* - All criteria were met for this parameter. 

Preparation and Field Blanks 

The calibration blanks exhibited contamination for the 'following elements. 

Elements Conc. 
Bery lliu m 0.2 ug/l no impact 

The USEPA requires that d l  sample values below five times the preparation, field or 
I 

calibration blank contamination be qualified as non-detect, " U" . I 



All samp1.e results left with a "B" qualifier after all other qualifications, will be 
qualified with a "J" qualifier in place of the "B". Value is below the CRJX but + 

greater than the IDL. 



Sample ID 
al l  "B" results 

SUMMARY OF DATA QUALIFICATIONS 

AnaIyte DL 
all analytes B 

QL 
J 



HEARTLAND 
ENVIRONMENTAL SERVICES, INC. 

SDG#: 
Date: 
Client Name: 
ProjectiSite Name: 
Date Sampled: 
Number of Samples: 
Laboratory: 
Validation Guidance: 

QAiQC Level: 
Method(s) Utilized: 
Analytical Fractions: 

Data Validation Report 

39074 
July 2 1, 1999 
Ensafe 
Charleston Zone F 
June 18, 1999 
2 Aqueous Sample(s) with 0 MS/MSD(s) 
Southwest Laboratory of Oklahoma 
National FunctionaI Guidelines for Organic and Inorganic Data, 
February, 1 994 
EPA DQO Level III 
SW846 Third Edition 
Volatiles, Semivolatiles, PesticidesffCBs, Metals, Cyanide 

Analytical data in this report were screened to determine usability of results and also to determine 
contractuai compliance relative to these requirements and deliverables. This screening assumes 
analytical results are correct as reported and merely provides an interpretation of the reported quality 
control results. A minimum of 10% of all laboratory caIculations have been verified as part of this 
validation. All instrument output, i.e. spectra, chromatograms, etc., for each sample have been 
carefiilly reviewed. The end-user is urged to review the Specific Findings and associated Data 
Qualificatiol~s presented in this report. Annotated Form Is or spreadsheets for all samples reviewed 
are included after the Data Assessment Narratives. Form 1s for MS/MSD samples or spreadsheets 
are not annotated. 

The release of this Data Validation Report is authorized by the following signature: 

f l u l  E!@Iumbury, ~res,&&t Date 

4 127 Plaza 94 South St Charles MO 63304 
(636) 9361 331 - Fax (636) 9361 335 



SDC# 39074 

Samples and Fractions Reviewed 

Sampi.e Identifications Analytical Fractions 

VOAZ= Volatiles 
SVOA:= Semivolatiles 

P/PZ= PesticidesPCBs 
METz= Metals 
CN:= Cyanide 

E,NSAFE ID 
61 3GW00602 
6 13TW00602 €!E MATRIX 

WATER 
WATER 

Total Emillable Samples (WaterfSoil) 

VOA 
X 
X 

SVOA 
X 

2 0 1 0 



DATA ASSESSMENI' AND NARRATIVE 

VOLATILE ORGANICS 

General 

The organic findings offered in this screening report assumes that all analytical results are correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
results, surroga1:e and matrix spike recoveries, GUMS performance, tuning results, calibration 
results and internal standard areas. This report was prepared in compliance relative to the 
analytical and deliverable requirements specified in the SW846 Method 8260B; the National 
Functional GuideIines for Organic Data Review, and DQO Level III. All comments made within 
this report should be considered when examining the analytical results. 

SDG # 39074 

A validation wa!; performed on the Volatile Data from SDG 39074. The data was evaluated based 
on the following parameters. 

Data Completeness 
Holding Times 
GC/MS Tuning 
C:alibrations 
Internal Standard Performance 
Ellanks 
Surrogate Recoveries 
1,aboratory Control Samples 
h4atrix SpikelMatrix Spike duplicate 
Field Duplicates 
C*ornpound IdentificatiodQuantitation 

* - All criteria were met for this parameter 



DATA ASSESSMENT AND NARRATIVE 

VOLATILE ANALYSIS 

PAGE - 2 

Initial Calibration 

The initiai calibration, analyzed on 06/2 1 /99, contained compounds with correlation 
coefficient less than 0.850. For the samples and non-compliant compounds listed below, 
qualify all positive results as estimated (J) and non detects as rejected (UR). 

All Samples chloroethane (0.799) 

Blank 

The end user should note that the action levels indicated for the blank analysis may not involve 
the same weights, volumes, dilution factors, or percent moisture as associated samples. These 
factors must be taken into considerations when applying the 5X and 10X criteria to field samples. 

Method Blank 

Associated blank Compound 
& "  

Concentration Action Level 

VBLKl trichloroethene 2J ug/L 20 ug/L 

Sam~les  Compound Qualification 

613GW00602 trichloroethene CRQL 

System Performance and Overall Assessment 

The data as presented requires qualifications. 



GLOSSARY OF DATA QZIALIFIERS 

OUALIFICATION CODES 

U = Not detected 

J = Estimated value 

UJ = Reported quantitation limit is qualified as estimated 

UR = Result is rejected and unusable 

D = Result value is based on diIution anaIysis 

METHOD BLANK QUALIFICATION CODE5 

CRQL = The sample result for the blank contaminant is less than the sample CRQL 
and is less than 10X the method blank value. The sample result for the 
blank contaminant is rejected and the CRQL for that compound is reported. 

The sample result for the blank co~~taminant is greater than the sample 
CRQL and is less than 10X the method blank value. The sample result for 
the blank contaminant is qualified as non detected at the compound value 
reported. 

No Action = The sample result for the blank contaminant is greater than the sample 
CRQL and is greater than 10X the ml~thod blank value. The sample result 
for the blank contaminant is not qua! ified with any blank qualifiers. 



SUMMARY OF DATA QUALIFICATIONS 

SAMPLE ID COMPOUND ID - DL a 
All Samples chloroetbane 4- I- JIUR 

613GW00602 trichloroethene -I- CRQL 

* DL denotes the Form 1 qualifier supplied by the laborarory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 



DATA ASSESSMENT AND NARRATIVE 

SEMIVOLATILE ORGANICS 

General 

The organic findings offered in this screening report assumes that aU analytical results are correct as 
reported and is based upon the examination of the reported holding times, blank analysis results, 
surrogate and matrix spike recoveries, GCMS performance, tuning results, calibration results and 
internal standard areas. This report was prepared in compliance relative to the analytical and 
deliverable requirements specdied in the SW846 Method 8270C; the National Functional Guidelines 
for Organic Data Review, and DQO Level 111. All comrne.nts made within this report should be 
considered when examining the analytjd results. 

SDG # 39074 

A validation was performed on the Semivolatile Data fiom SDG 39074. The data was evaluated 
based on the following parameters. 

Data Completeness 
Holding Times 
C;C/MS Tuning 
Chlibrations 
Internal Standard Performance 
Eilanks 
S,urrogate Recoveries 
L.aboratory Control Samples 
Matrix SpikeMatrix Spike duplicate 
Field Duplicates 
C:ompound IdentificationlQuantitation 

* - All criteria were met for this parameter 



DATA ASSESSMENT AND NARRATIVE 

SEMIVOLATILE ANALYSIS 

PAGE - 2 

Continuing Calibration 

The continuing calibration, P2 1 544.D, contained compounds with %Ds greater than 50% and 
less than 90%. For the samples and non-compliant compounds listed below, q u w  all 
positive results as estimated (J) and non detects as estimated (UJ). 

Blank 

The end user should note that the action levels indicated for the blank analysis may not involve the 
same weights, volumes, dilution factors, or percent moisture as associated samples. These factors 
must be taken into considerations when appIying the 5X and 1 OX criteria to field samples. 

Method Blank 

Associated blank Compound Concentration Action Level 

Samvles Compound Q u a c a t  ion 

6 13GW00602 bis(2-ethylhexy1)phthalate CRQL 

System Performance and Overall Assessment 

The data as presented requires qualifications. 



GLOSSARY OF DATA QZIALIFIERS 

OUALIFICATION CODES 

U = Not detected 

J = Estimated value 

UJ = Reportetl quantitation limit is qualified as estimated 

UR = Result is rejected and unusable 

D = Result value is based on dilution analysis 

METHOD BLANK OUALIFICATION CODES 

CRQL = The sample resuit for the blank contaminant is less than the sample CRQL 
and is less than IOX the method blank value. The sample result for the 
blank contaminant is rejected and the CRQL for that compound is reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is less than 10X the method blank value. The sample result for 
the blank contaminant is qualified as non detected at the compound value 
reported. 

No Action = The sample result for the blank contaminant is greater than the sample 
CRQL and is greater than 10X the method blank value. The sample result 
for the blank contaminant is not qualified with any blank qualifiers. 



SUMMARY OF DATA QUALIFICATIONS 

SAMPLE ID COMPOUND ID - DL Or, 

6 13FGWO0602 4-nitroaniline +/- J/UJ 

6 1 3GW00602 bis(2-ethylhexy1)phthdate + CRQL 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualser used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 



DATA ASSESSMENT NAIZRATIVE 

General 

The organic findings offered in this screening report assumes that all analytical results are correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
results, surrogate and matrix spike recoveries, GC performance, and calibration results. This 
report was prepared in compliance relative to the analytical and deliverable requirements specified 
in the SW846 Method 8081; the National FunctionaI Guidelines for Organic Data Validation, 
February 1994; and DQO Level III requirements. All comments made within this report should 
be considered when examining the analytical results. Please refer the specific findings found in 
each category to the Summary of Data Qualification table. 

SDG # 39074 

A validation was performed on the Pesticide/Aroclor Data from SDG 39074. The data was 
evaluated based on the following parameters: 

Data Completeness 
HoIding Times 
GC Performance 
Calibration 
Blanks 
Surrogate Recoveries 
Matrix SpikeIMatrix Spike Duplicates 
Field Duplicates 
Compound Identification 
Compound Quantitation 

* - All criteria were met for this parameter. 

Method Deviations 

The SW-846 Meihod 8081 (1994) requires a five-point calibl-ation curve for all single-component 
pesticides, Toxaphene, and Aroclors 101 6 and 1260. The laboratory analyzed a single point curve 
for Toxaphene and Aroclors 10 16 and 1260. No positive results were reported for this compound, 
therefore the data did not require qualification. 



DATA ASSESSMENT NARRATIVE 

PESTICXDEIAROCLOR ANALYSIS 

PAGE - 2 

Surrogate Recoveries 

The sample listed below exhibited high TCX recoveries. The positive results are qualified 
as estimated, J. 

Sample ID Surrogate % Recovery 

61 3GW00602 TCX- 1/TCX-2 110%/126% 

Compound Quantitation 

One ( I )  sample exhibited column quantitation %Ds greater than 40%. The following guidelines 
were used to quaIify the data: 

1. No qualifications are required for positive sample results which exhibited column 
quantitation differences < 40%. The "P" flag is removed from the result. 

2. The positive sample result which exhibited a column quantitation difference 
> 40 %, but I f 00 % is qualified as estimated, J .  

3. The positive single component pesticide sample result which exhibited a column 
quantitation difference > 100% and is < 10X the respective compound CRQL, is 
qualified as non-detect, U. (All multi-component results are exempt from this 
rule.) 

4. The positive single component pesticide sample result which exhibited a column 
quantitation difference > 100% and > 10X the respective compound CRQL, is 
qualified as presumptively present at an estimated concentration, NJ. (All multi- 
component results are exempt from this rule.) 

5 .  The positive multi-component pesticide sample result which exhibited a column 
quantitation difference > 100 % and < 10% the respective multi-component CRQL 
is qualified as presumptively present at an estimated concentration, NJ. 



DATA ASSESSMENT NARRATIVE 

PESTICIDE/AROCLOR ANALYSIS 

PAGE - 3 

Compound Quantitation, Continued 

The following sample and compounds have been qualified for high column quantitation 
% Ds. 

Lab HESI 
Sample ID Compound %D Oual. Qual. Ref. # 

6 13GW00602 Gamma-BHC 89.2 % P J 2 
Endrin 129 % P U 3 

System Performance and Overall Assessment 

The data requirrtd qualifications. 



GLOSSARY OF DATA QUALIFIERS 

OUALIFICATION CODES 

U = Not detected 

J = Estimated value 

UJ = Reported quantitation limit is qualified as estimated 

NJ = Result is considered presumptively present at an estimated concentration 

UR = Result is rejected and unusable 

D = Result value is based on dilution analysis 

METHOD BLANK OUALIFICATION CODES 

CRQL = The sample result for the blank contaminant is less than the sample CRQL 
and is less than 5X the method blank value. The sample result for the 
blank contaminant is rejected and the CRQL for that compound is reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is less than 5X the method blank value. The sample result for 
the blank contaminant is qualified as non detected at the compound value 
reported. 

No Action = The sample result for the blank contaminant is greater than the sample 
CRQL and is greater than 5X the method blank value. The sample result 
for the blank contaminant is not qualified with any blank qualifiers. 



SUMMARY OF DATA QUALIFICATIONS 

SAMPLE ID COMFOUND ID a 

6 13G WOO602 ALL + 1 

ALL All P < 40% + 

ALL 

ALL 

ALL 

ALL 

All P > 40% + I 
But s 100% 

single component pests + U 
All P > 100% 
And < 1OX CRQL 

single component pests 
All P > 100% 
And > 10X CRQL 

mutti- component pests 
A11 P > 100% 
And < 1OX CRQL 

* DL deno,:es the Form I qualifier supplied by the laboratory 
QL deno~:es the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the: DL column denotes a non-detect result 



DATA ASSESSMENT NARRATIVE 
Metals and Cyanide 

General 

The inorganic findings offered in this screening report assumes that all analytical results are 
correct as reported and is based upon the examination of the reported holding times, blank 
analysis results, matrix spike and LCS recoveries, matrix duplicates and calibration results. 
This repo1-e was prepared in compliance relative to the analytical and deliverable 
requirements specified in the SW 846 Methods for Appendix IX metals; the Functional 
Guidelines for Inorganic Data Validation, February 1994, and DQO Level 111 requirements. 
All comments made within this report should be considered when examining the analytical 
results. Please refer the specific findings found in each category to the Summary of Data 
Qualification table. 

SDGs # 39074 

A validation was performed on the metals and cyanide Data from SDG 39074. The data was 
evaluated based on the following parameters. 

Data Completeness 
Holding Times 
Calibrations 
Blanks 
Interferences 
Matrix Spike Recovery 
Matrix Duplicates 
Field Duplicates 
Laboratory Control Samples 
Serial Dilutions 

* - All criteria were met for this parameter. 

Preparation and Field Blanks 

The preparation and calibration blanks exhibited contamination for the following 
elements. 

Elements Conc. Samples affected 
Selenium 3.02 ug/l dl water samples below 15.1 ug/l 
Cyanide 1.1 ugll dl water samples below 5.5 ugfl 
Aluminum 32.6 ug/l no impact 
Barium 0.4 ugll no impact 
Cadmium 0.4 ugll no impact 
Magnesium 5 1.2 ugll no impact 



The USEPA requires that dl sample values below five times the preparation or 
calibration blank contamination be qualified as non-detect, "Un. 

Matrix Spike Recovery results 

The matrix spike recovery for waters for Mercury (74 %) was below the lower control 
limits ( :> 30% but < 75 %). A11 positive and non-detect results are qualified as 
estimated, "J" or "UJ". 

All sample results left with a "B" qualifier after all other qualifications, will be 
qualified with a "J" qualifier in place of the "Bn. Value is below the CRDL but 
greater than the IDL. 



SUMMARY OF DATA QUALIFICATIONS 

Sample ID AnaIyte DL 
all water samples below 15.1 ugll Se. + QL 

u 
all water samples below 5.5 ug/l Cn. 
dl water samples Hg. +/U JIUJ 
dl "B" results dl analytes B J 



HEARTLAND 
ENVIRONMENTAL SERVLCES, INC. 

SDG#: 
Date: 
Client Name: 
ProjectISite Name: 
Date Sampled: 
Number of Samples: 
Laboratory: 
Validation Guidance: 

QNQC Level: 
Method(s) Utilized: 
Analytical Fractions: 

Data Validation Report 

ECZG03 
June 9, 1998 
En Safe 
Charleston - Zone F & G 
April 24, 1998 
5 Aqueous Sample(s) with 0 MS/MSD(s) 
Savannah Laboratories 
National Functional Guidelines for Organic and Inorganic Data, 
February, 1994 
EPA DQO Level 111 
SW846 Third Edition 
Volatiles, Semivolatiles, Metals 

Analytical data in this report were screened to determine usability of results and also to determine 
contractual compliance relative to these requirements and deliverables. This screening assumes 
analytical results are correct as reported and merely provides an interpretation of the reported quality 
control results. A minimum of 10% of aII laboratory calculations have been verified as part of this 
validation. dl instrument output, i.e. spectra, chromatograms, etc., for each sample have been 
carefully reviewed. The end-user is urged to review the Specific Findings and associated Data 
Qualifications presented in this report. Annotated Form Is or spreadsheets for all samples reviewed 
are included after the Data Assessment Narratives. Form Is for MSMSD samples or spreadsheets 
are not annotated. 

The release of this Data Validation Report is authorized by the following signature: 
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aul El@umburg, Pr Date aul El@umbur - 'A 

4 127 Plaza 94 South a St Charles. MO 63304 
(31 4) 936- 1332 Fax (31 4) 9361 335 



SDW ECZG03 

Samples and Fractions Reviewed 

Sample Identifications Analytical Fractions 

ENSAFE ID 
FDSGW 17A03 
FDSGW 17303 
FDSTWl7B03 WATER X 
024GW040 f WATER X 1 
024HW0401 WATER X 1 

Total Bkllable Samples 

VOA= SW846 Volatiles 
SVOA= SW846 Semivo tatiles 

TAL= S W846 Metals 



DATA ASSESSMENT NARRATm 

VOLATILE ORGANICS 
General 

The organic finclings offered in this screening report assumes that all analytical results are 
correct as reported and is based upon the examination of the reported holding times, blank 
analysis results, surrogate and matrix spike recoveries, G U M S  performance, tuning results, 
calibration results and internal standard areas. This report was prepared in compliance relative 
to the analytical and deliverable requirements specified in the SW-846 Method 8260; the 
National Functional Guidelines for Organic Data Validation, February 1994, and DQO Level 
III requirements. All comments made within this report should be considered when examining 
the analytical results. Please refer the specific findings foutnd in each category to the Summary 
of Data Qualific:ation table. 

SDG # ECZG03 

A validation was performed on the Volatile Data from SD(3 ECZG03. The data was evaluated 
based on the following parameters: 

* Data Completeness 
* Holding Times 
* GCIMS Tuning 

Calibration 
* Blanks 
* Surrogate Recoveries 
* Matrix SpikefMatrix Spike Duplicates 
* Field Duplicates 
9 Internal Standard Performance 
* Compound Identification 
ak Compound Quantitation 

* - All criteria were met for this parameter. 

Calibrations 

The continuing calibration standard BQ252.D exhibited one (1) compound with a %D 
greater than 90%. For the following sample and compound, the reported positive 
results are qualified as estimated, J ,  and the reported non-detect results are rejected, 
UR. 

024GW0040 1 carbon disulfide 
'024HW0040 1 
FDSG W 1 7B03 
FDSGVJ 17A03 



DATA ASSESSMENT NARRATIVE 
VOLATILE ANALYSIS 

PAGE - 2 

System Performance and Overall Assessment 

The data required qualifications. 



GLOSSARY OF DATA QUALIFIERS 

U = Not detec.ted 

J = Estimated value 

UJ = Reported Quantitation limit is qualified as estimated 

UR = Result i:; rejected and unusable 

D = Result value is based on dilution analysis 

METHOD BLA.NK OUALIFICATION CODES 

CRQL = The sample result for the blank contarninant is less than the sample CRQL 
and is less than 5X (IOX for common laboratory contaminants) the method 
blank value. The sample result for the blank contaminant is rejected and 
the CRQL for that compound is reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is less than 5X (10X for common laboratory contaminants) the 
method blank value. The sample result for the blank contaminant is 
qualified as non detected at the compound value reported. 

No Action = The sample result for the blank contaminant is greater than the sample 
CRQL and is greater than 5X (10X for common laboratory contaminants) 
the method blank value. The sample result for the blank contaminant is not 
qualified with any blank qualifiers. 



SUMMARY OF DATA QUALIFICATIONS 

024GW0040 1 carbon disulfide +I-  JIUR 
024HW0040 1 
FDSGW 17B03 
FDSGW 17A03 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 



DATA ASSESSMENT NARRATIVE 

SEMIVOLATILE ORGANICS 
General 

The organic findings offered in this screening report assumes that all analytical results are 
correct as reported and is based upon the examination of the reported holding times, blank 
analysis results, surrogate and matrix spike recoveries, GUMS performance, tuning results, 
calibration results and internal standard areas. This report was prepared in compliance relative 
to the analytical and deliverabk requirements specified in the SW-846 Method 8270B, 
Revision 2, 9194; the National Functional Guidelines for Organic Data Validation, February 
1994, and DQO Level 111 requirements. All comments made within this report should be 
considered wher, examining the analytical results. Please rcfer the specific findings found in 
each category to the Summary of Data Qualification table. 

SDG # ECZGO3 

A validation was performed on the Semivolatile Data from SDG ECZG03. The data was 
evaluated based on the following parameters: 

Data Completeness 
Holding Times 
GCIMS Tuning 
Calibration 
Blanks 
Surrogate Recoveries 
Matrix SpikeIMatrix Spike Duplicatr:~ 
Field Duplicates 
Internal Standard Performance 
Compound Identification 
Compound Quantitation 

* - All criteria were met for this parameter 

Method Blanks 

The method blank associated with the samples in this SDG exhibited contamination. One (1) 
field sample required qualification. The end-user should note that the action levels indicated for 
the blank analysis may not involve the same weights, volumes, dilution factors, or percent 
moisture as asscciated samples. These factors must be taken into consideration when applying the 
5X or IOX critlzria to field samples. 

Conc,. Associated Blank C~rnpound Action J ~ v e i  
0429A-EMB bis(2-ethylhexy1)phthaIate 2.2J ~ g l L  22 ~ g l L  



DATA ASSESSMENT NARRATlVE 
SEMIVOLATILE ORGANICS 

PAGE 2 
Method Blanks (continued) 

SamDles ComDound l ificatjon 
FDSGW 17A03 bis(2-ethyl hexy1)phthaIate CRQL 

System Performance and Overall Assessment 

The data, as reported, did require qualifications. 



GLOSSARY OF DATA QU.ALIFIERS 

0UALEICATI:ON CODES 

U = Not detected 

J - Estimated value 

UJ = Reported: Quantitation limit is qualified as estimated 

UR = Result i.s rejected and unusable 

D = Result value is based on dilution analysis 

iNK QUALTFiCATION CODES 

CRQL = The sample result for the blank contaminant is less than the sample CRQL 
and is Iess than 5X (10X for common Iaboratory contaminants) the method 
blank value. The sample result for ,the blank contaminant is rejected and 
the CRQL for that compound is reported. 

No Action = 

The sample result for the blank contaminant is greater than the sample 
CRQL and is less than 5X (IOX for c:ommon Iaboratory contaminants) the 
method blank value. The sample result for the blank contaminant is 
qualified as non.detected at the compound value reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is greater than 5X (10X ibr common laboratory contaminants) 
the method blank value. The sample result for the blank contaminant is not 
qua1 ifted with any blank qualifiers. 



SUMMARY OF DATA QUALIFICATIONS 

s.AuamD DL aL, 

FDSGW17A03 bis(2-ethylhexy1)phthaIate +I3 CRQL 

Y DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 



DATA ASSESSMENT NARRATIVE 
METALS 

General 

The inorganic findings offered in this screening report assilnles that all analytical results are 
correct as reporled and is based upon the exanlination of the reported holding times, blank 
analysis resir1 ts, matrix spike and LCS recoveries, nlatrix duplicates and calibration results. 
This report was prepared in  coll~pliance relative to the analytical and deliverable 
requirements specified i n  the SW846 Methods; the F~riictional Gr~idelines for Inorganic Data 
Validation, Feb:-uary 1994, and DQO Level III req~rirements. All comments made within 
this report sho~r~d be considered when examining the analytical results. Please refer the 
specific findings found in each category to the Summary of Data Qualification table. 

SDGs # ECZG03 

A validation was performed on the Metals Data from SDG ECZG03. The data was 
evaluated based on the following parameters. 

Data Cor-npleteness 
Holding Times 
Calibrations 
BIanks 
Interferences 
Matrix Spike Recovery 
Matrix Duplicates 
Field Dtiplicates 
Laboratory Control Samples 
Serial Dilutions 

* - All criteria were met for this parameter. 

Preparation and Field Blanks 

The preparation blanks exhibited contamination for- tlie following ele~nents. 

Elemenl~ Conc. San~r~les affect& 
Beryllium 0.31 i~g/l all water sarnples below 1.55 ug/l 
Cl~romi i ~ n i  0.83 ugll all water samples below 4.15 ugil 
Potassi~im 19.7ugil noi~npact 

The callbration blanks exhibited contaminatio~l for (he following elements. 

Elements Conc. Sa1nl3les affected 
A l u m i n u m  1 1.7 rigll no impact 



Bari LI 111 

Calci ~t n1 

Chro111i rlm 
Coppel- 
Iron 
Magilesi t~ m 
Manganese 
Thallium 

no itnpact 
no irnpact 
no impact 
all water sainples helow 9.0 ug/l 
no impact 
no impact 
no i~llpact 
no impact 

The USEPA requires that all sample values below five times the preparation or 
calibration blank contamination be qualified as non-detect, "U" .  

The preparation and calibration blanks exl-tibi tect negative hias for the following 
elements. 

Elements Conc. Saml~les 21 t'fected 
Aluminutn -26.5 ~tg/ l  all water samples helow 265 ug/1 
Nickel - 1 -40 ~ ~ g / l  all water silmples below 14.0 trgll 
Zinc -0.72 ug/I all water s~mples beIow 7.2 ug/l 

This I-eviewer q~~al if ies  all s a ~ ~ ~ p l e s  results helow ten titiles the negative bias as 
estimatetl, "J" or "UJ" .  

All sarnple results left with a "B" qilalifier after all other qualifications, will be 
qualified with a "J" qualifier in place of the "B". Value is below the CRDL but 
greater than the IDL. 



SUMMARY OF DATA QUAL.IF1CATIONS 

Sample ID Anal yte I1 L 
all water sampies below 1.55 ug/l Be. + QL 

u 
all water sa~nples below 4.15 ug/l Cr. 
all water samples below 9.0 ug/l Cu. 
all water samples below 265 ug/l AI. - t / U  f /UJ 
all water samples below 14.0 ug/l Ni. 
all water samples below 7.2 ug/I Zn. 
all "B" results a11 analytes B J 



HEARTLAND 
ENVIRONMENTAL SERVICES, INC. 

SDG#: 
Date: 
Client Name: 
ProjectfSite Name: 
Date Sampled: 
Number of Samples: 
Laboratory: 
Validation Guidance: 

QA/QC Level: 
Method(s) Utilized: 
Analytical Fractions: 

Data Validation Report 

EN0 13 
January 7,1999 
EnSafe 
Charleston - Zones - F, G, & I 
October 19 & 20,1998 
1 1 Aqueous Sample(s) with 0 MS/MSD(s) 
Laucks Testing Laboratories, Inc. 
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February, 1994 
EPA DQO Level I11 
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Semivolatiles, Metals, Cyanide 

Analytical data in this report were screened to determine usability of results and also to determine 
contractual compliance relative to these requirements and deliverables. This screening assumes 
dfld d t s  are correct as reported and merely provides an interpretation of the reported quality 
control d t s .  A minimum of 10% of all laboratory calculations have been verified as part of this 
validation. All instrument output, i.e. spectra, chromatograms, etc., for each sample have been 
~arefidy reviewed. The end-user is urged to review the Specific Findings and associated Data 
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are inciuded after the Data Assessment Nmtives. Form Is for MS/MSD samples or spreadsheets 
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SDG# EN013 

Samples and Fractions Reviewed 

Sample Identifications Analytical Fractions 

SVOA= Sanivolatiles 
MET= Metals 
CN= Cyanide 





DATA ASSESSMENT AND NARRATIVE 

SEMIV0LAI"XI;IE; ORGANICS 

General 

The organic findings offered in this screening report assums that all analytical results are correct 
as reported and is based upon the examhation of the reported holdw times, blank analysis 
results, surrogate and matrix spike recoveries, G C M S  perf om an^, tuning d t s ,  calibration 
results and internal standard areas. This report was prepared in co@liance relative to fbe 
analytical and deliverable requirements specified in the SW846 Method 8270; the National 
Functionid Guidt:lines for Organic Data Review, and DQO Level III. A11 -en& made within 
this report should be considered when examining the analytical results. . 

SDG # EN013 

A validation was performed on the Semivolatile Data from SDG EN013. The data was evaluated 
based on the following parameters. 

* Data Completeness 
* Holding Times 
* GCMS Tuning 

Calibrations 
* Wml Standard Performance 
* Blanlcs 

Surrogate Recoveries 
* Labomtory Control Samples 
e Field Duplicates I 

Gompound Identification IQuantitation 

* - All criteria were met for this parameter 



DATA AND NARRATIVE 

PAGE - 2 

Continuing Calibration 

The continuing calibration, Dl 120005.D, contained compounds with %Ds greater than 
25% and less than 50%. For the samples and noncompliant compounds listed below, 
qualify all positive results as estimated (J). 

Surrogates 

The following samples exhibited recoveries below 10% for acid fraction surrogates. 
QuaIify all acid fraction compound positive results as estimated (J) and non detects as 
rejected (UR). 

679-G-WOO 1-0 1 2-fluorophenol(6 %) and 2,4,6-tribromophenol(7 %) 
FD!3-H-W 17A-04 2,4,6-tribromophenol(8 96) 

Compound Identification /Quautitation 

Do mt use samples 6794-WOO14 lRE and FDS-H-W 17A-04 RE, in favor of the. initial 
d y s i s ,  due to exceeded holding times. 

System Performance and Overall Assessment 

The data as presented requires qualifications. 



GLOSSARY OF DATA QUALWIECRS 

U = Not detected 

J = Estimated value 

UJ = Reported quantitation limit is qualified as estimated 

UR = Result is rejected and unusable 

D = Result value is based on dilution analysis 

THOD B L A M  0-N CODES 

CRQL = The sample result for the blank con tclminant is less than the sample CRQL 
and is less than 10X the method blank value. The sample result for the 
blank contaminant is rejected and the CRQL for that compound is reported. 

The sample result for the blank con taminant is greater than the sample 
CRQL and is less than 10X the method blank value. The sample result for 
the blank contaminant is qualified as non detected at the compoud value 
reportal. 

No Action = The sample result for the blank contaminant is greater than the sample 
CRQL and is greater than 10X the method blank value. The sample result 
for the blank contamhmt is not qualified with any bIank qualifiers. 



SUMMARY OF DATA QUALIFICATIONS 

6 13-G-WOO64 1 bis(2-ethylhexy1)phtbaIate + J 
FDS-G-W 17B4 
GEM-WO14-05 
68 1-G-W002-01 

679-G-WOO141 ail acid compounds 
FDS-H-W17A-04 

679-G-W00141RE all results 
FDS-H-W17A-04 RE 

J/UR 

do not use 

* DL denotes the Form I qualifier supplied by the Iaboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL coIumn denotes a non detect result 



DATA ASSESSMENT NARRATIVE 
METALS AND CYANIDE 

The inorganic findings offered in this screening report assumes that all analytical resuII are 
correct as reported and is based upon the examination of the w a e d  holding times, bfank 
analysis results, matrix spike and LCS recoveries, matrix duplicates and calibration results. 
This report was prepared in compiiance relative to the analytical and deliverable 
requirements specified in the SW 846 Methods; the Functional Guidelines for Inorganic Data 
Validation, February 1994, and DQO Level III requirements. All comments made within 
this report should be considered when examining the andytical results. Please refer the 
specific fmdings found in each category to the Summary of Data Qualification table. 

SDGs # EN013 

A validation was, performed on the Metals and Cyanide Data from SDG EN013. The data 
was evaluated based on the following parameters. 

Data Completeness 
Holding Times 
Calibrations 
Blanks 
Interferences 
Matrix Spike Recovery 
Matrix Duplicates 
Field Duplicates 
Laboratory Control Samples 
Serial Dilutions 

* - All criteria were met for this parameter. 

Preparation and Field Blanks 

The preparation blanks exhibited contamination for the following elements. 

Elements Conc. &imp- 
Chromiurn 8.0 ugll a l l  water samples below 40.0 ug/l 
Iron 27.5 ugll atI water samples below 138 ugll 
Sodium 133 ugll no impact 
Zinc 3.7 ugll no impact 



The dbration blanks exhibited contamhation for the foUowing elements. 

liBxw!Q Cone. 
Barium 4.3 ugh 

- 
all water samples Mow 21.5 ugfl 

Calcium 61.0 ug/l no impact 
Copper 3.8 ug/l all water samples below 19.0 ugll 
Magnesium 75.5 ugfl no impact 
Manganese 1.8 ugfl no impact 
Vanadium 3.7 ug/l all water samples below 18.5 ugll 

The field blanks exhibited contamination for the following elements. 

Elements m& 
Calcium 96.4 ugll no impact 
Lead 1.4 ug/l all water samples below 7.0 ug/l 
Sodium 665 ug/l no impact 
Zinc 5.7 ugll all water samples below 28.5 ugfl 

The USEPA requires that all sample values below five times the preparation, field or 
calibration blank contamination be qualified as nondetect, "U". 

Matrix Spike results 

The Matrix Spike recovery for waters for Selenium (0%) was below 
30%. All positive results are qualified as estimated, "J" and all non- 
detect results are rejected. 

The Matrix Spike recovery for waters for Thallium (58%) was below the lower 
control Iimits (>30% but <75%). AU positive and nondetect results are qualified 
as estimated, "J" or "UJ", 

All sample results left with a 'Bn qualifier after all other qualifications, will be 
qualified with a 'J" qualifier in place of the 'B". Value is below the CRDL but 
greater than the DL. 



SUMMARY OF DATA QUALIFICATIONS 

Sample ID 
all water samples below 40.0 ugfl 
all water samples below 138 ug/l 
all water samples Mow 2 1.5 ugfl 
all water samples below 19.0 ugll 
alI water samples below 18.5 ugll 
all water samples below 7.0 ug/l 
all water samples below 28.5 ug/l 
all water samples 

af l  water samples 
a l l  "B" results 

Analyte DL 
+ QL 

cr. u 
Fe. 
Ba 
Cu . 
v. 
Pb. 
Zn. 
Se. + J 

U R 
Tl. +/U JIUJ 

all analytes B J 



HEARTLAND 
ENVIRONMENTAL SERVICES, INC. 

SDG#: 
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Laboratory: 
Validation Guidance: 
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Data Validation Report 

EN0 1 8 
November 29, 1999 
Ensafe 
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October 12, 1999 
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Laucks Testing laboratories 
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Analytical data in this report were screened to determine usability of resuits and also to dete~mine 
contractual compliance relative to these requirements and deliverables. This screening assumes 
analytical results are correct as reported and merely provides an interpretation of the reported quality 
control results. A minimum of 10% of a11 laboratory calculations have been verified as part of this 
validation. All instrument output, i.e. spectra. chromatograms, etc., for each sample have been 
carefully reviewed. The end-user is urged to review the Specific Findings and associated Data 
QuaIifications presented in this report. Annotated Form 1s or spreadsheets for all samples reviewed 
are included after the Data Assessment Narratives. Form Is for MS/MSD samples or spreadsheets 
are not annotated. 

The release of this Data Validation Report is authorized by the following signature: 

4 / \ 
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SDG# EN018 

Samples and Fractions Reviewed 

Sample identifications Analytical Fractions 

VOA-= Volatiles 
SVOA== Semivolatiles 

tvlETz: Metals 



DATA ASSESSMENT NARRATIVE 

VOLATILE ORGANICS 
General 

The organic find:ings offered in this screening report assume:; that all analytical results are correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
results, surrogate and matrix spike recoveries, GUMS perfolmance, tuning results, calibration 
results and internal standard areas. This report was prepared in compliance relative to the 
analytical and deliverable requirements specified in the SW-846 Method 8260B for GCIMS 
Volatiles; the National Functional Guidelines for Organic Data Validation, 2/94, and DQO 
Level I11 requirements. All comments made within this report should be considered when 
examining the analytical results. Please refer the specific findings found in each category to the 
Summary of Data Qualification table. 

SDG # EN018 

A validation was performed on the Volatile Data from SDG EN0 18. The data was evaluated 
based on the following parameters: 

Data Completeness 
Holding Times 
GCIMS Tuning 
Calibration 
Blanks 
Internal Standard Performance 
Surrogate Recoveries 
Matrix Spike/Matrix Spike Duplicates 
Field Duplicates 
Compound Identification 
Compound Quantitation 

* - All criteria were met for this parameter. 

Calibrations 

The initial calibration analyzed 10/18/99 on Instrument Flipper exhibited one (1)  
compound with an average RRF less than 0.05. For the following samples and non- 
complianl: compound, the reported positive results are qualified as estimated, 5, and the 
non-detect results are rejected, UR. 

Ail Samples acetone (0.045) 



DATA ASSESSMENT NARRATIVE 
VOLATILE ORGANICS 

PAGE 2 
Calibrations (continued) 

The continuing calibration F1029004.D exhibited one ( I )  compound with a RF less than 
0.05. For the following samples and non-compliant compound, the reported positive 
results are qualified as estimated, J, and the non-detect results are rejected, UR. 

609GW00202 acetone (0.037) 

System Performance and Overall Assessment 

The data, as reported, required qualifications/rejections. 



GLOSSARY OF DATA QUALIFIERS 

QUALIFICATION CODES 

U = Not detected 

J = Estimated value 

UJ = Reported Quantitation limit is qualified as estimated 

L = Result is estimated and biased low. 

K = Result is estimated and biased high. 

R = Result is rejected and unusable 

D = Result value is based on dilution analysis 

BLANK OUALIFICATION CODES 

CRQL = The sample result for the blank contaminant is less than the sampIe 
CRQL and is less than 5X (lOX for common laboratory 
contaminants) the method blarrk value. The sample result for the 
blank contaminant is rejected and the CRQL for that compound is 
reported. 

The sample result for the blan'k contaminant is greater than the 
sample CRQL and is less than 5X (10X for common laboratory 
contaminants) the method blalk value. The sample result for the 
blank contaminant is qualified as non detected at the compound 
value reported. 

The sample result for the blank contaminant is greater than the 
sample CRQL and is greater t:han 5X (10X for common laboratory 
contaminants) the method blank value. The sample result for the 
blank contaminant is not qualified with any blank qualifiers. 



SUMMARY OF DATA QUALIFICATIONS 

SAMPLE ID COMPOUND ID - DL 

All Samples acetone (0.045) +/- J/UR 

609G WOO202 acetone (0.03 7) +/- J/UR 

* DL denotes the Form I qualifier supplied by the laboratory 
Q L  denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 



DATA ASSESSMENT NARRATIVE 

SEMIVOLATILE ORGANICS 
General 

The organic findings offered in this screening report assumes that all analytical results are correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
results, surrogate and matrix spike recoveries, GCIMS performance, tuning results, calibration 
results and internill standard areas. This report was prepared in compliance relative to the 
analytical and deliverable requirements specified in the SW-846 Method 8270C for GCIMS 
Semivolatiles; the National Functional Guidelines for Organic Data Validation, 2/94, and DQO 
Level III requirements. All comments made within this report should be considered when 
examining the analytical results. Please refer the specific findings found in each category to the 
Summary of Data. Qualification table. 

SDC # EN018 

A validation was performed on the Semivolatile Data from SDG EN01 8. The data was evaluated 
based on the follcrwing parameters: 

Data Completeness 
Holding Times 
GClMS Tuning 
Calibration 
Blanks 
Internal Standard Performance 
Surrogate Recoveries 
Matrix SpikeIMatrix Spike Duplicates 
Field Duplicates 
Compound Identification 
Compound Quantitation 

* - All criteria were met for this parameter. 

f nternai Standards 

The following samples exl~ibited non-compliant EICP area recoveries below the QC limits 
for the noted internal standards. All reported positive and non-detect results are qualified 
as estimaied, JIUJ. 

perylene-d 12 



DATA ASSESSMENT NARRATIVE 
SEMIVOLATILE ORGANICS 

PAGE 2 
Compound Quantitation 

For the following sample the reported results are not used in favor of the results reported 
from the RE analysis. The RE analysis exhibited improved internal standard area 
recoveries and surrogate recoveries. 

System Performance and Overall Assessment 

The data, as reported, required qualificationsirejections. 



GLOSSARY OF DATA QUA1,IFIERS 

QUALIFICATION CODES 

U = Not detected 

J = Estimated value 

UJ = Reported Qr~antitation limit is qualified as estimated 

L = Result is estimated and biased low. 

K = Result is e:;timated and biased high. 

R = Result is rejected and unusable 

D = Result value is based on dilution analysis 

BLANK OUALIFlCATlON CODES 

CRQL = 

No Action = 

The sample result for the blank contaminant is less than the sample 
CRQL and is less than 5X (IOX: for common laboratory 
contaminants) the method blank value. The sample result for the 
blank contaminant is rejected a~nd the CRQL for that compound is 
reported. 

The sample result for the blank contaminant is greater than the 
sample CRQL and is less than 5X f lOX for common Iaboratory 
contaminants) the method blank value. The sample result for the 
blank contaminant is qualified as non detected at the compound 
value reported. 

The sample result for the blank contaminant is greater than the 
sample CRQL and is greater than 5X ( 1  OX for common laboratory 
contaminants) the method blank value. The sample result for the 
blank contaminant is not qualified with any blank qualifiers. 



SUMMARY OF DATA QUALIFlCATIONS 

SAMPLE ID COMPOUND ID 

All associated with 
61 3GW00603 perylene-d I 2 
61 3HW00603 

GELGWO 1406 All Compounds 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL col~rrnn denotes a positive result 
- in the DL column denotes a non detect result 

+I- J N J  

+I- Do Not use 



DATA ASSESSMENT NARRATIVE 
METALS 

General 

The inorganic findings offered in this screening report assumes that all analytical results are 
correct as repofled and is based upon the examination of the reported holding times, blank 
analysis results, :matrix spike and LCS recoveries, matrix duplicates and calibration results. This 
report was prepared in compliance relative to the analytical and deliverable requirements specified 
in the S W846 methods: the Functional Guidelines for Inorganic Data Validation, February 1994, 
and DQO Level I11 requirements. All comments made within this report should be considered 
when examining the analyticaI results. Please refer the specific findings found in each category to 
the Summary of Data Qualification table. 

SDGs # EN01 8 

A validation was performed on the Metals for Data £rom SDG EN01 8. The data was evaluated 
based on the following parameters. 

Data Completeness 
Holding Times 
Calibrations 
Blanks 
Interferences 
Matrix Spike Recovery 
Matrix Duplicates 
Field Duplicates 
Laboratory Control Samples 
Serial Dilutions 

* - MI criteria viere met for this parameter. 

Preparation ahid Field Blanks 

The preparation and calibration blanks extubited corktamination for the following elements. 

Elements Conc. Samples affecld 
Calcium 97.4 ugll no impact 
iron 56.4 ug/l no impact 
Magnesium 71.6 ugll no impact 
Zinc 4.9 ug/l all water samples below 24.5 ug/l 

The USEPA requires that all sample values below five times the preparation or calibration 
blank contamination be qualified as non-detect, "U". 



The preparation blanks exhibited negative bias for the following elements. 

!3!am& Conc. k ~ I e s  affected 
Aluminum -75.9 ug/l ail water sampjes below 759 ug/l 
Chromium -1.2 ug/l all water samples below 12.0 ug/l 
Nickel - 1 1.2 ug/l all water samples below 12.0 ugll 

This reviewer quaiifies all samples results below 10 times the absolute value of the 
negative blank value. 

Serial Dilution recovery results 

The serial dilution results for waters for Barium, Potassium and Sodium were greater than 
10%. All positive results are qualified as estimated, "J". 

Ail sample results left with a "B" qualifier after all other qualifications, will be 
qualified with a "J" qualifier in place of the "B". Value is below the CRDL but greater 
than the IDL. 



SUMMARY OF DATA QUALIFICATIONS 

Sample ID Analyte DL 
all water samples below 4.9 ug/l Zn. + U 

QL 

all water sampler; below 759 ug/I Al. +N J/UJ 
alI water samples below 12.0 ugfl Cr. 
all water sampler; below 12.0 ug/l Ni. 
all water samples Ba, K and + J 

Na. 
all "B" results all analytes B J 





GLOSSARY OF DATA QUALIFIERS 

QUALIFICATION CODES 

U = Not detected 

J = Estimated value 

UJ = Reported quantitation limit is qualified as estimated 

NJ = Result is considered presumptively present at an estimated concentration 

UR = Result js rejected and unusable 

D = Result value is based on dilution analysis 

METHOD BLANK QUALIFICATION CODES 

CRQL = The sample result for the blank contaminant is less than the sample CRQL 
and is less than 5X the method blank value. The sample result for the 
blank contaminant is rejected and the CRQL for that compound is reported. 

No Action = 

The sample result for the blank contaminant is greater than the sample 
CRQL and is less than 5X the method blank value, The sample result for 
the blank contaminant is qualified as non detected at the compound value 
reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is greater than 5X the method blank value. The sample result 
for the blank contaminant is not qualified with any blank qualifiers. 



SUMMARY OF DATA QUALIFICATIONS 

SAMPLEID COMPOUND ID - DL Q& 

NO QUA1,IFICATIONS WERE REQUIRED. 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non-detect result 



DATA ASSESSMENT NARRAllVE 
METALS (SOILS AND SPLP) AND WET CHEMISTRY 

General 

The inorganic &dings offered in this screening report assumes that all analytical results are 
correct as reported and is based upon the examination of the reported holding times, blank 
analysis results, matrix spike and LCS recoveries, matrix duplicates and calibrationredts. This 
report was prepared in compliance relative to the analytical and deliverable requirements specified 
in the SW846 methods: the Functional Guidelines for Inorganic Data Validation, February 1994, 
and DQO Level III requirements. All comments made within this report should be considered 
when examining the analytical results. Please refer the specific findings found in each category to 
the Summary of Data QuaMcation table. 

SDGs # EN0 19 

A validation was performed on the Metals for (soils and splp) and wet chemistry Data from SDG 
EN01 9. The data was evaluated based on the following parameters. 

Data Completeness 
Holding Times 
Calibrations 
Blanks 
Interferences 
Matrix Spike Recovery 
Ma& Duplicates 
Field Duplicates 
Laboratory Control Samples 
Serial Dilutions 

* - All criteria were met for this parameter. 

Preparation and Field Blanks 

The preparation and calibration blanks exhibited contamination for the following elements. 

l2hm.& Cone, Samples affected 
Iron 4.78 mg/kg no impact 
Lead 0.34 mgkg no impact 
Tin 3.12 mgkg all soil samples below 15.6 mflg 

r 

The USEPA requires that all sample values below five times the preparation or calibration 
blank contamination be qualified as non-detect, "U". 



The preparation blanks exhibited negative bias for the following elements. 

Elements 
Aluminmr 
Cobalt 
T?lallium 
Cadmium 
Copper 
Magnesium' 
Manganese 

-affected 
no impact 
no impact 
all soil samples below 8.7 mg/kg 
all splp samples below 4.0 ug/l 
all splp samples below 10.0 ugn 
no impact 
all splp samples below 3.0 ug/l 

This reviewer quali6es all samples results below 10 times the absolute value of the 
negative Mank value. 

Matrix spike6~ecovery results 

The matrix spike recovery for soils for Zinc (0%) was below 30%. All positive results are 
qualified as estimated, "J" and all non-detect results &e rejected, "UR". 

The matrix spike recovery for soils for Antimony (52%), Copper (66%), Lead (58%) and 
Silver (61%) and for splp samples Silver (61%) were: below the lower control limits 
(>30% but <75%). All positive and non-detect results are qualified as estimated, "J" or 
"UJ". 

The matrix spike recovery for soils for Cobalt (1 33%) was above the upper control Timits 
(>125%). AH positive results are qualified as estimated, "J". 

Matrix Duplicate results 

The maixix duplicate RPD results for soils for Silver (148%) was greater than 35% and for 
splp samples for Chromium and Iron were greater than the CRDL. All positive results 
are quaued as estimated, "J". 

Serial Dilution recovery results ' 

The serial dilution results for soils for Potassium w i ~  greater than 10%. All positive 
results are qualified as estimated, "J". 

All sanlple results left with a "B" qualifier after all other qualifications, will be 
qualified with a "J" qualifier in place of the "B". Value is below the CRDL but greater 
than the IDL. 



w 
SUMMARY OF DATA QUALIFICATIONS 

Sample ID 
all mil samples below 15.6 mg/kg 
all soil samples below 8.7 mg/kg 
all splp samples below 4.0 ug/l 
d splp samples below 10.0 ug/l 
all splp samples below 3.0 ug/l 
alI soil samples 

alf soit samples 

all splp samples 
all soil samples 
all soil samples 
all splp samples 
all soil samples 
all "B" results 

Analyte 
Sn. 
T1. 
Cd. 
Cu. 
Mn. 
Zn. 

Sb, Cu, Pb 
and Ag . 

Ag. 
Co . 
Ag* 

Cr and Fe. 
K. 

all analytes 







-w
-,
 

W
L

I
 
-
 

C
H

A
! 

C>
F 
CU
 

O
D

Y
 R

E
C

O
 D

 
n

*
u

lw
M

 
e
m
 

~
i

n
n

d
r

r
~

o
C

 
41

10
37

4 
E

N
~

I
~

 
io

)1
4

k
4

p
, 







-- 
C

H
A

IN
 O

F 
C

W
O

f"
 

..
 d 4 
- 

<
* 

m
m

~
u

~
 

. . 
e
m

e
n

d
e
d

 C
C 

'7
.4
 

W
--4

w
m

d+
 

p
r
r
r
 

4
4
1
0
3
4
7
 



HEARTLAND 
ENVIRONMENTAL SERVICES, INC. 

SDG#: 
Date: 
Client Name: 
ProjectJSite Name: 
Date Sampled: 
Number of Samples: 
Laboratory: 
Validation Guidance: 

QAiQC Level: 
Method(s) Utilized: 
Analytical Fractions: 

Data Validation Report 

EN020 
November 19, 1999 
Ensafe 
Charleston Zone F 
October 14, 1999 
40 Non-Aqueous Sarnple(s) with 0 MS/MSD(s) 
Laucks Testing Laboratories 
National Functional Guidelines for Organic and Inorganic Data, 
February, 1994 
DQO Level 111 
SW845 Third Edition 
Volatiles, SPLP Volatiles, SemivolatiIes, SPLP SemivoIatiles, 
PesticidesPCBs, SPLP Pesticides/PCBs, Metals, SPLP Metals, 
Cyanide, SPLP Cyanide and Total Organic Carbon 

Analytical data in this report were screened to determine usability of results and also to determine 
contractual compliance relative to these requirements and deliverables. This screening assumes 
analytical results are correct as reported and merely provides an interpretation of the reported quality 
control results. A minimum of 10% of all laboratory calculations have been verified as part of this 
validation. All instrument output, i.e. spectra. chromatograms, etc., for each sample have been 
carefully reviewed. The end-user is urged to review the Specific Findings and associated Data 
Qualifications presented in this report. Annotated Form I s or spreadsheets for ail samples reviewed 
are included afier the Data Assessment Narratives. Form Is for IMS/MSD samples or spreadsheets 
are not amotated. 

The release of this Data Validation Report is authorized by the following signature: 

11- 2 q- 99- 
Date 

41 27 Plaza 94 South - St Charles. MO 63304 
(636) 936- 1332 - F ~ x  (636) 936- 1335 



Sa
m

pl
es

 a
n

d
 F

ru
ct

io
os

 R
ev

ie
w

ed
 



DATA ASSESSMENT NARRATIVE 

VOLATILE ORGANICS 
General 

The organic findings offered in this screening report assume:s that all analytical results are correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
results, surrogate and matrix spike recoveries, GUMS performance, tuning results, calibration 
results and internal standard areas. This report was prepared in compliance relative to the 
analytical and deliverable requirements specified in the SW-846 Method 8260B for GCiMS 
Volatiles; the National Functional Guidelines for Organic Data Validation, 2/94, and DQO 
Level III requirements. All comments made within this report should be considered when 
examining the a~lalytical results. Please refer the specific findings found in each category to the 
Summary of Data Qualification table. 

SDG # EN020 

A validation wa:; performed on the Volatile Data from SDG EN020. The data was evaluated 
based on the following parameters: 

Data Completeness 
Holding Times 
GCMS Tuning 
Calibration 
Blanks 
Internal Standard Performance 
Surrogate Recoveries 
Matrix Spike/Matrix Spike Duplicates 
Field Duplicates 
Compound Identification 
Compound Quanti tation 

* - .rill criteria were met for this parameter. 



DATA ASSESSMENT NARRATIVE 
VOLATILE ORGANICS 

PAGE 2 
Calibrations 

The initial calibration analyzed 07/02/99 on Instrument ORCA exhibited one (1) 
compound with a %RSD greater than 15% for which qualifications were required. For 
the following samples and non-compliant compound, the reported positive results are 
qualified as estimated, J. 

carbon disulfide (2 1.6%) 

The continuing calibration F I0 19003 .D exhibited one ( I  ) compound with a RF less than 
0.05. For the following samples and non-compliant compound, the reported positive 
results are qualified as estimated, J, and the non-detect results are rejected, UR. 

acetone (0.049) 



DATA ASSESSMENT NARRATIVE 
VOLATILE ORGANIC'S 

PAGE 3 
Calibrations (continued) 

The continuing calibration F1020010.D exhibited one ( I )  compound with a RF less than 
0.05. For the following sarnptes and non-compliant {;ompound, the reported positive 
results are qualified as estimated, J, and the non-detect results are rejected, UR. 

acetone (0.045) 

Blanks 

The method blanks and one of the SPLP blanks associated with the field samples in this SDG 
exhibited contarnination for which qualifications were required. The end user should note that the 
action levels inciicated for the blank analysis may not invol\le the same weights, volumes, dilution 
factors, or percent moisture as associated samples. These factors must be taken into 
considerations when applying the 5X and 10X criteria to fieid samples. 

Associated blank Compound -- Conceritration Action Level 

VBLKOI methylene chloride 4 ug/Kg 40 ug/Kg 
VBLKO2 methylene chloride 5 ug/Kg 50 ug/Kg 
VBLK04 methylene chloride 9 90 ug/Kg 

acetone 4 ug/Kg 40 ugiKg 

TI 0 1799ZHE methylene chloride 20 ug / t  200 uglL 

;Sam~les Compound Qualifications 

methylene chloride U 



DATA ASSESSMENT NARRATIVE 
VOLATILE ORGANICS 

PAGE 4 
Blanks (continued) 

Samples Compound 

methylene chloride 

methylene chloride CRQL 

6 19SB004T1 RE acetone U 

Internal Standards 

The following sample exhibited non-compliant EICP area recoveries below the QC limits 
for the noted internal standards. All reported positive and non-detect results are qualified 
as estimated, J/UJ. 



DATA ASSESSMENT NARRATIVE 
VOLATILE ORGANIC'S 

PAGE 5 
Internal Standards (continued) 

The following sample exhibited non-compliant EICP area recoveries below the QC limits 
for the noted internal standards. All reported positive and non-detect results are qualified 
as estimtiied, J/U J.  

619SB015TI fl uorobenzene 
109SB005T2 chlorobenzene-d5 
6 17SB004T2 1,4-dicblorobenzene-d4 
613SP027Tf 

Surrogate Recoveries 

The following samples exhibited a surrogate recovery above the QC limits. The reported 
positive results are qualified as estimated, J. 

Sample Surrogate %R - 
61 7SBOCGT2 4-bromofluoro benzene 146% 
61 3SP027T2 4-brornofluorobenzene 141% 

Compound Quantitation 

For the hllowing samples, the reported results are not used in favor of the results reported 
from the original analysis of the samples. Both anaIyses of the sample exhibited similar 
internal standard area recoveries. 



DATA ASSESSMENT NARRATIVE 
VOLATILE ORGANICS 

PAGE 6 
Compound Quan tita tion (continued) 

For the following sample, the reported results are not used in favor of the results reported 
from the RE analysis of the sample. The RE analyses of the sample exhibited acceptable 
internal standard area recoveries. 

System Performance and Overatl Assessment 

The data, as reported, required qualifications/rejections. 



GLOSSARY OF DATA QUA.LIFIERS 

OUALIFICATION CODES 

U = Not detected 

J = Estimated va.lue 

UJ - Reported Quantitation limit is quaIified as estimated 

L = Result is estimated and biased low. 

K = Result is estimated and biased high. 

R = Result is rejected and unusable 

D = Result value is based on dilution analysis 

BLANK OUALI[FICATION CODES 

CRQL = 

No Action = 

The sample result for the blank contaminant is less than the sample 
CRQL and is less than 5X ( 1  O X  for common laboratory 
contaminants) the method blank value. The sample result for the 
blank contaminant is rejected a.nd the CRQL for that compound is 
reported. 

The sample result for the blank: contaminant is greater than the 
sample CRQL and is less than SX (1  OX for common laboratory 
contaminants) the method bIank value. The sample result for the 
blank contaminant is qualified as non detected at the compound 
value reported. 

The sample result for the blank contaminant is greater than the 
sample CRQL and is greater than 5X ( 1  OX for common laboratory 
contaminants) the method blank value. The sample result for the 
blank contaminant is not qualified with any blank qualifiers. 



SUMMARY OF DATA QUALIFICATIONS 

SAiMPLE ID COMPOUND ID - DL 

carbon disulfide (2 1.6%) -t J 

acetone (0.049) 

acetone (0.045) 



SUiMMARY OF DATA QUALIFICATIONS 

COMPOUND ID 

619SB001T2 methylene chloride 
6 19SB004T2 
619SBOI.5Tl 
109SB00 5T1 
109SB004Tl 
6 16SB002Tl 
61 6SB00:2T2 
607SB015Tl 
109SBOO ST2 
6 17SB00 3T1 
6 17SB004T2 
61 7SBOO3T2 
6 1 3 SP02'7T 1 
6 13 SP027T2 
6 19SBOO4T1 RE 

methylene chloride 

methylene chloride 

-tB CRQL 

t CRQL 

acetone 



SUMMARY OF DATA QUALIFICATIONS 

SAMPLE ID COMPOUND ID - DL Q& 
All associated with: 

6 1 9SB004T2 1,4-dichlorobenzene-d4 +/- J/UJ 
109SB004T 1 
6 I 6SB002T2 
6 17Sl3003T2 
613SP027T2 

All associated with: 
chlorobenzene-d5 
1,4-dichlorobenzene-d4 

All  associated with: 
fluorobenzene 
chIoro benzene-d5 
1,4-dichlorobenzene-64 

All Compounds 

All Compounds +/- Do Not Use 

* DI, denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 



DATA ASSESSMENT NARRATIVE 

SEMIVOLATILE ORGANICS 
General 

The organic findi!ngs offered in this screening report assumes that all analytica1 results are correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
results, surrogate and matrix spike recoveries, GCIMS perforinance, tuning results, calibration 
results and internal standard areas. This report was prepared in  compliance relative to the 
analytical and deliverable requirements specified in the SW-846 Method 8270C for GClMS 
Semivolatiles; the National Functional Guidelines for Organic Data Validation, 2/94, and DQO 
Level 111 requirements. All comments made within this report should be considered when 
examining the analytical results. Please refer the specific findings found in each category to the 
Summary of Data. Qualification table. 

SDG # EN020 

A validation was performed on the Semivolatile Data from SDG EN020. The data was evaluated 
based on the following parameters: 

Data Completeness 
Holding Times 
GCIMS Tuning 
Calibration 
Blanks 
Internal Standard Performance 
Surrogate Recoveries 
Matrix Spike/Matrix Spike Duplicates 
Field Duplicates 
Compound Identification 
Compound Quantitation 

* - All criteria were met for this parameter. 

Calibrations 

The initial calibration analyzed 10/11/99 on Instrument 59702 exhibited two (2) 
compounds with %RSDs greater than 15% for which qualifications were required. For 
the following samples and non-compliant compounds, the reported positi\.e results are 
quaiified as estimated, J. 

benzoic acid (36.9%) 



DATA ASSESSMENT NARRATIVE 
SEMIVOLATILE ORGANICS 

PAGE 2 
Calibrations (continued) 

The initial calibration analyzed 101 1 1/99 on Instrument 59702 exhibited two (2) 
compounds with %RSDs greater than 15% for which qualifications were required. For 
the following samples and non-compliant compounds. the reported positive results are 
qualified as estimated. J. 

The continuing calibration standard 2102 101 1.D exhibited one (1) compound with a %D 
greater than 50% but less than 90%. For the following samples and non-compliant 
compound, the reported positive and non-detect results are qualified as estimated, J/UJ. 

benzoic acid (6 1.5%) 

The continuing calibration standard 21022009.D exhibited one (1) compound with a %D 
greater than 25% but less than 50% for which qualifications were required. For the 
following samples and non-compliant compound, the reported positive results are qualified 
as estimated, J .  

The continuing calibration standard 21026002.D exhibited one ( I )  compound with a %D 
greater than 25% but less than 50% for which qualifications tvere required. For the 
following samples and non-compliant compound, the reported positive results are qualified 
as estimated, J. 

109SB004S I benzoic acid (30.5%) 



DATA ASSESSMENT NARRATIVE 
SEMIVOLATILE ORGANICS 

PAGE 3 
Blanks 

Two (2) of the th:ee (3) SPLP blanks associated with the field samples in this SDG exhibited 
contamination for which qualifications were required. The end user should note that the action 
levels indicated fix the blank analysis may not involve the same weights, volumes, dilution factors, 
or percent moisture as associated samples. These factors must be taken into considerations when 
appIying the 5X and 1OX criteria to field samples. 

Associated blank Cornwound Concenl.ration Action Level 

SSPLPBLKO 1 diethylphthalate 3 J ug/L 30 ug/L 
SSPLPBLK bis(2-ethylhexy1)phthalate 1 J ug/L 1 0 ugiL, 

S~mples  - Compound Qualifications 

diethylphthalatr: CRQL 

bis(2-ethylhexy1)phthalate CRQL 

Internal Standards 

The foliowing samples exhibited non-compliant EICP area recoveries below the QC limits 
for the ncted internal standards. All reported positivlz and non-detect results are qualified 
as estimated, JIUJ. 



DATA ASSESSMENT NARRATIVE 
SEMIVOLATILE ORGANICS 

PAGE 4 
Compound Quantitation 

For the following samples, the reported results are not used in favor of the results reported 
from the original analyses of the samples. The dilution analyses were not necessary 
because there were no compounds reported in the lessor dilutions that were above the 
calibration range. 

For the following sample, the E flagged result is not used in favor of the corresponding D 
flagged result reported in the dilution analysis of the sample. AII other resuIts reported in 
the dilution analysis are not used in favor of the results reported in the lessor dilution of 
the sample. 

System Performance and Overall Assessment 

The data, as reported, required qualifications. 



GLOSSARY OF DATA QUALIFIERS 

QUALIFICATIlON CODES 

U = Not detected 

J = Estimated vi~lue 

UJ = Reported Quantitation limit is qualified as estimated 

L = Result is ,~stimated and biased low. 

K = Result is ~stimated and biased high. 

R = Result is re,jected and unusable 

D = Result value is based on dilution analysis 

BLANK QUALIFICATION CODES 

CRQL = 

No Action = 

The sample result for the blanlc contaminant is less than the sample 
CRQL and is less than 5X ( 1  OX for common laboratory 
contaminants) the method blank value. The sample result for the 
Hank contaminant is rejected and the CRQL for that compound is 
reported. 

The sample result for the blank contaminant is greater than the 
sample CRQL and is less than 5 X  (1OX for common laboratory 
contaminants) the method blank value. The sample result for the 
blank contaminant is qualified as non detected at the compound 
value reported. 

The sample result for the blank contaminant is greater than the 
sample CRQL and is greater t:han 5X (10X for common laboratory 
contaminants) the method blank value. The sample result for the 
blank contaminant is not qualified with any blank qualifiers. 



SUMMARY OF DATA QUALIFICATIONS 

SAMPLE ID COMPOUND ID - DL a 
109SB004S 1 benzoic acid (36.9%) + J 

benzoic acid (6 1.5%) 

indeno(l,3,3-cd)pyrene (36.4%) + J 

benzoic acid (30.5%) + J 

diethylphthalate + CRQL 

bis(2-ethylhexy1)phthalate + CRQL 



SUMMARY OF DATA QUALIFICATIONS 

S A M P L E m  COMPOUND ID - DL 

All associared with 
6 1 jSP027T 1 pery1ene-d 12 
6 13SPO27T2 

A11 Compounds 

All E flagged compoun~ds 

All except correspondirlg 
D flagged results 

* DL deno1.e~ the Form I qualifier supplied by the laboratory 
QL deno.:es the qualifier used by the data validation 5rm 
+ in the I>L column denotes a positive result 
- in the DL column denotes a non detect result 

+I- Do not use 

+E Do not use 

+!- Do Not use 



DATA ASSESSMENT NARRATIVE 

PESTICIDEIAROCLORS 

General 

The organic findings offered in this screening report assumes that all analytical results are correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
results, surrogate and matrix spike recoveries, GC performance, and calibration results. This 
report was prepared in compliance relative to the analytical and deliverable requirements specified 
in the SW846 Method 8081A/8082; the National Functional Guidelines for Organic Data 
Validation, February 1994; and DQO Level 111 requirements. All comments made within this 
report should be considered when examining the analytical results. Please refer the specific 
findings found in each category to the Summary of Data Qualification table. 

SDG # EN020 

A validation was performed on the Pesticide/Aroclor Data from SDG EN020. The data was 
evaluated based on the following parameters: 

Data Completeness 
Holding Times 
GC Performance 
Calibration 
Blanks 
Surrogate Recoveries 
Matrix Spike/Matrix Spike Duplicates 
Field Duplicates 
Compound Identification 
Compound Quantitation 

* - All criteria were met for this parameter. 



DATA ASSESSMENT NARRATIVE 

PESTICIDE/AROCLOR ANALYSIS 

PAGE - 2 

Continuing Calibrations 

The contiriuing calibration analyzed on 10/20/99at 05:46 exhibited one (1) compound with 
a % D greater than 15 % and less than 50 % and required qualifications. For the foliowing 
sample and non-compliant compound, the positive results are qualified as estimated, I. 

109SB005Tl Methoxychlor (17.0 %) 

The continuing calibration analyzed on 10/20/99 at 17:02 exhibited one f l )  compound with 
a % D  greater than 15% and less than 50% and required qualifications. For the following 
sample artd non-compliant compound, the positive r~:sults are qualified as estimated, J. 

The continuing calibration analyzed on 10/22/99at 16:43 exhibited one ( I )  compound with 
a % D greater than IS % and less than 50% and required qualifications. For the following 
samples and non-compliant compound, the positive results are qualified as estimated, J. 

The continuing calibration analyzed on 10/22/99 at 1'7:28 exhibited one (1) compound with 
a %D greater than 15 % and less than 50% and required qualifications. For the following 
sample and non-compliant compound, the positive results are qualified as estimated, J. 

The conttnuing calibration analyzed on 10/23/99at 03: 15 exhibited one (1) compound with 
a %D greater than 15% and less than 50% and required qualifications. For the following 
sample and non-compliant compound, the positive I-esults are qualified as estimated, J .  



DATA ASSESSMENT NARRATIVE 

PESTICIDEIAROCLOR ANALYSIS 

PAGE - 3 

Surrogate Recoveries 

The samples listed below exhibited high DCB recoveries. The positive results are 
qualified as estimated, J .  

Sample ID Surrogate 9'0 Recovery 

DCB 

109SB005T1 DL DCB 335 % 

Compound Quantitation 

Several samples exhibited column quantitation %Ds greater than 40%. The following guidelines 
were used to qualify the data: 

1. No qualifications are required for positive sample results which exhibited column 
quantitation differences < 40%. The "P" flag is removed from the result. 

2. The positive sample result which exhibited a column quantitation difference 
>40%, but 100% is qualified as estimated, J .  

3 .  The positive single component pesticide sample result which exhibited a column 
quantitation difference > 100 % and is < 10X the respective compound CRQL, is 
qualified as non-detect, U .  (All multi-component results are exempt from this 
rule.) 

4. The positive single component pesticide sample result which exhibited a column 
quantitation difference > 100% and > IOX the respective compound CRQL, is 
qualified as presumptively present at an estimated concentration, NJ. (All multi- 
component results are exempt from this rule.) 

5. The positive multi-component pesticide sample resuf t which exhibited a column 
quantitation difference > 100% and < 10% the respective multi-component CRQL 
is qualified as presumptively present at an estimated concencracion, NJ. 



DATA ASSESSMENT NARR.ATIVE 

PESTICIDEJAROCLOR ANALYSIS 

PAGE - 4 

Compound Quantitation, Continued 

The follovliing samples and compounds have been qualified for high column quantitacion 
%Ds. 

Lab HESI 
S a m ~ l e  Il) Corn~ound %D Oual. Qual. Ref, # 

109SB005T 1 4,4'-DDE 71.4% P J 2 
Methoxychlor 28.3% P 1 

109SB005TIDL Gamma-Chlordane 223.9 % P NJ 4 

6 13SP027T1 Alpha-Chlordane 82.2 % P J 2 
Gamma-Chlordane 525.9 % P NJ 4 

Several samples were diluted to accurately quantitate target compounds. For the following 
samples,  he results for the E-flagged compounds are replaced with the corresponding 
results from the di lut ion analysis. All other results from the dilution anaIysis are not used. 

For the following sample, the results for the dilution analysis are not used in favor of the 
results reported from the original analysis as the original analysis does not exhibit positive 
results above the calibration range of the instrument. 



DATA ASSESSMENT NARRATIVE 

PESTICIDE/AROCLOR ANALYSIS 

PAGE - 5 

Compound Quantitation, Continued 

Sample 613SP027Tl exhibited a positive result above the calibration range of the 
instrument for Gamma-Chlordane. Gamma-Chlordane was not detected in the dilution 
analysis. For the following sampIe and E-flagged compound, the positive result is 
qualified as estimated. J .  

613SP027T1 Gamma-Chlordane 

System Performance and Overall Assessment 

The data required qualifications. 



GLOSSARY OF DATA QUALIFIERS 

OUALIFICATION CODES 

U = Not detected 

J = Estimated value 

UJ = Reported quantitation limit is qualified as estimated 

NJ = Result is considered presurnpcively present at an estimated concentration 

UR = Result i!; rejected and unusable 

D = Result value is based on dilution analysis 

METHOD BLA.NK QUALIFICATION CODES 

CRQL = The sample result for the blank contaminant is less than the sampje CRQL 
and is less than 5X the method blank value. The sample result for the 
blank contaminant is rejected and the CRQL for that compound is reported. 

U = The sample result for the blank contaminant is greater than the sample 
CRQL and is less than 5X the method blank value. The sample result for 
the blank contaminant is qualified as non detected at the compourld value 
reported . 

No Action = The sample result for the blank cor~taminant is greater than the sample 
CRQL and is greater than 5X the method blank value. The sample result 
for the blank contaminant is not qualified with any blank qualifiers. 



SUMMARY OF DATA QUALIFICATIONS 

SAMPLE ID COMPOUND ID - DL (& 

109SB005T 1 Methoxychlor + J 

ALL + J 

ALL All P < 40% + 
ALL 

ALL 

ALL 

ALL 

All P > 40% 
But 5 100% 

single component pests + U 
All P > 100% 
And < 10X CRQL 

single component pests + N J 
A11 P > 100% 
And > 10X CRQL 

mu1 ti-component pests + NJ 
All P >  100% 
And < 10X CRQL 

All E-Flagged 

Al I except corresponding +/- not used 
D-Flagged results 



SUMMARY OF DATA QUALIFICATIONS 

SAMPLEID COMPOLJND ID - DL Q& 

607SBO 16TlDL ALL +I- not used 

6 I3SP027T 1 Gamma-Chlordane + E  J 

* DL denotes the Form 1 qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the. DL column denotes a non-detect result 



DATA ASSESSMENT NARRATIVE 
METALS (SOILS AND SPLP) AND WET CHEMISTRY 

General 

The inorganic findings offered in this screening report assumes that all analytical results are 
correct as reported and is based upon the examination of the reported holding times, blank 
analysis results, matrix spike and LCS recoveries, matrix duplicates and calibration results. This 
report was prepared in compliance relative to the analytical and deliverable requirements specitied 
in the S W846 methods: the Functional Guidelines for Inorganic Data Validation, February 1 994, 
and DQO Level 111 requirements. All comments made within this report should be considered 
when examining the analytical results. Please refer the specific findings found in each category to 
the Summary of Data Qualification table. 

SDGs # EN020 

A validation was performed on the Metals for soils and splp and wet chemistry Data from SDG 
EN020. The data was evaIuated based on the following parameters. 

Data Completeness 
Holding Times 
Calibrations 
£3 lanks 
Interferences 
Matrix Spike Recovery 
Matrix Duplicates 
Field Duplicates 
Laboratory Control Samples 
Serial Dilutions 

* - All criteria were met for this parameter. 

Preparation and Field Blanks 

The preparation and calibration blanks exhibited contamination for the following elements. 

Elements Cone W p I e s  affected 
Iron 2.42mgkg noimpact 
Zinc 0.40 mg/kg no impact 

The USEPA requires that all sample values below five times the preparation or calibration 
blank contamination be qualified as non-detect, "U". 



The preparation blanks exhibited negative bias for the following elements. 

Elements 
Cadmium 
Co bait 
 magnesium 
Thallium 
Cadmium 
Copper 
Magnesium 
Manganese 

Conc. 
-0.06 mgkg 
-0.06 rng/kg 
-4.43 mgkg 
-0.25 mgkg 
-0.4 ug/l 
-1  .o ugii 
-29.3 ug/l 
-0.3 ug/l 

Samples affected 
all soil sampIes below 0.6 mg/kg 
no impact 
no impact 
all soil samples lxiow 2.5 mgkg 
all splp samples below 4.0 ug/l 
all splp samples below 10.0 ug/l 
no impact 
all spip samples below 3.0 ug/l 

Thls reviewer qualifies all samples results below 10 tunes the absolute value of the 
negative blank value. 

Matrix Spike F.ecovery results 

The matrix spike recovery for soils for Thallium (0%) was below 30%. All positive 
results arc: qualified as estimated, "J" and all non-detect results are rejected, "LR". 

The matrot spike recovery for soils for Antimony (47(1/0), Chromium (49%) and Zinc 
(63%) and for splp samples Silver (63%) were below the lower control limits (>30% but 
<75%). All positive and non-detect results are quaMied as estimated, "J" or "UJ". 

Matrix Duplicate results 

The matrix duplicate RPD results for splp samples for Zinc (1 28%) is greater than 
35% and Chromium and Iron were greater than the CRDL. All positive results are 
qualified as estimated, "J". 

Serial Dilution. recovery results 

The serial dilution results for sods for Arsenic. Calcium, Magnesium and Potassium and 
for splp ~ m p l e s  for Potassium were greater than 10%. All positive results are qualified 
as estimated, "J". 

AU sample results left with a "B" qualifier after alt other qualifications, will be 
qualified with a "J" quaber  in place of the "B". Value is below the CRDL but greater 
than the [DL. 



-% SUMMARY OF DATA QUALIFICATIONS 

SampIe ID 
all soil smpIes below 0.6 mgkg  
all soil samples betow 2.5 mgkg 
all splp samples below 4.0 ug/l 
all splp samples below 10.0 ug/l 
all sp tp samples below 3.0 ugll 
all soil samples 

all soil samples 

all splp samples 
ail splp samples 

all soil samples 

aLl splp samples 
aU "B" results 

Analyte 
Cd. 
Ti. 
Cd. 
Cu. 
Mn. 
TI. 

Sb, Cr and 
Zn. 

*g. 
Zn, Cr and 
Fe. 
As, Ca, Mg 
and K. 

K. 
all analytes 
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HEARTLAND 
ENVIRONMENTAL SERVICES. INC. 

SDG#: 
Date: 
Client Name: 
ProjecUSite Name: 
Date Sampled: 
Number of Samples: 

Laboratory: 
Validation Guidance: 

QNQC Level: 
Method(s) Utilized: 
AnaIyticaI Fractions: 

Data Validation Report 

EN02 1 
November 22, i 999 
Ensafe 
Charleston Zone F 
October 14, 1999 
30 Non-Aqueous Sample(s) with 0 MS/MSD(s) 
1 Aqueous Sample(s) with 0 MS/MSD(s) 
Laucks Testing Laboratories 
National Functional Guidelines for Organic and Inorganic Data, 
February, 1994 
DQO Level I11 
SW846 Third Edition 
Volatiles, SPLP Volatifes, Semivolatiles. SPLP Semivolatiles, 
PesticidesIPCBs, SPLP PesticidesIPCBs, Metals, SPLP Metals. 
Cyanide, SPLP Cyanide and Total Organic Carbon 

Analytical data in this report were screened to determine usability of results and also to determine 
contractual compliance relative to these requirements and deliverables. This screening assumes 
analytical results are correct as reported and merely provides an interpretation of the reported quality 
control results. A minimum of 10% of all laboratory calculations have been verified as part of this 
validation. All instrument output, i.e. spectra, chromatograms, etc., for each sample have been 
carefully reviewed. The end-user is urged to review the Specific Findings and associated Data 
Qualifications presented in this report. Annotated Form 1 s or spreadsheets for all samples reviewed 
are included after the Data Assessment Narratives. Form 1 s for MSMSD samples or spreadsheets 
are not annotated. 

The release of this Data Validation Report is authorized by the following signature: 

//- 36 7~ 
mburg, ~&ident Date 

4127 Plaza 94 South - St Charles. MO 63304 
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DATA ASSESSMENT NARRATIVE 

VOLATILE ORGANICS 
General 

The organic findings offered in this screening report assumes that all analytical results are correct 
as reported and is hased upon the examination of the reported holding times, blank analysis 
results, surrogate and matrix spike recoveries, GCIMS performance, tuning results, calibration 
results and internal standard areas. This report was prepared in compliance relative to the 
analytical and deliverabIe requirements specified in the SW-846 Method 8260B for GUMS 
Volatiles; the National Functional Guidelines for Organic Data Validation, 2/94, and DQO 
Level 111 requirements. All comments made within this report should be considered when 
examining the analytical results. Please refer the specific findi:ngs found in each category to the 
Summary of Data Qualification table. 

SDG # EN021 

A validation was performed on the Volatile Data from SDG EN021. The data was evaluated 
based on the follovqing parameters: 

Data Completeness 
Holding Times 
GCiMS Tuning 
Calibration 
Blanks 
Internal Standard Performance 
Surrogate Recoveries 
Matrix SpikeIMatrix Spike Duplicates 
Field Dupiicates 
Compound Identification 
Compound Quantitation 

* - All criteria were met for this parameter. 



DATA ASSESSMENT NAlRlRATIVE 
VOLATILE ORGANICS 

PAGE 2 
Calibrations 

The initial calibration analyzed Z0/18/99 on Instrument Flipper exhibited one ( I )  
compound with a RRF less than 0.05. For the following samples and non-compliant 
compound, the reported positive results are qualified as estimated, J, and the non-detect 
results are rejected, UR. 

All SPLP Samples acetone (0.045) 

The continuing calibration F 10200 1 O.D exhibited one ( I )  compound with a RRF less than 
0.05. For the following samples and non-compliant compound, the reported positive 
results are qualified as estimated, J, and the non-detect results are rejected, UR. 

All SPLP Samples acetone (0.045) 

The method blanks associated with the soil samples in this SDG exhibited contamination for 
which qualifications were required. The end user should note that the action levels indicated for 
the blank analysis may not involve the same weights, volumes, dilution factors, or percent 
moisture as associated samples. These factors must be taken into considerations when applying 
the 5X and 10X criteria to field samples. 

Associated blank Compound Concentration Action Level 

VBLKO 1 methylene chloride 5 &/Kg 50 ug/Kg 
VBLK02 methylene chloride 9 ug/Kg 90 u g K g  

acetone 9 ugKg 90 u g K g  

Samples Compound Qualifications 

61 1SB001T1 methylene chloride U 
61 1 SB002Tl 
61 1 SB002T1 
61 1 SB002T2 
FDSSC097TI 



DATA ASSESSMENT NARFUTIVE 
VOLATILE ORGANICS 

PAGE 4 
Blanks (continued) 

6 1 1 SBOO 1 T2RE 
607SB010T1 
607SBO I OT2 
FDSSC097T2RE 

61 lSBOOlT2FE 
607'SBO 10T1 
607 SBOI OT2 
FD:SSC097T2RE 

Com~ound 

methylene chloride 

acetone 

Oualifications 

u 

Internal Standards 

The following samples exhibited non-compliant EICP area recoveries below the QC 
limits for the noted internal standards. All reported positive and non-detect resuIts are 
qualified as estimated, J/UJ. 

Compound Quantitation 

For the fol1,owing samples, the reported results are not used in favor of the results 
reported from the origina1 or RE analysis of the samples. The samples used exhibited 
improved or similar internal standard areas. 

System Performance and Overall Assessment 

The data, as reported, required qualifications/rejections. 



GLOSSARY OF DATA QUALIFIERS 

QUALIFICATION CODES 

U = Not detected 

J = Estimated value 

UJ = Reported Quantitation limit is qualified as estimated 

L = Result is estimated and biased low. 

K = Result is estimated and biased high. 

R = ResuIt is rejected and unusable 

D = Result value is based on dilution analysis 

BLANK OUALIFICATION CODES 

CRQL = 

No Action = 

The sample result for the blank contaminant is less than the sample 
CRQL and is less than 5X (IOX for common laboratory 
contaminants) the method blank value. The sample result for the 
blank contaminant is rejected and the CRQL for that compound is 
reported. 

The sample result for the blank contaminant is greater than the 
sample CRQL and is less than 5X (10X for common laboratory 
contaminants) the method blank value. The sample result for the 
blank contaminant is qualified as non detected at the compound 
value reported. 

The sample result for the blank contaminant is greater than the 
sample CRQL and is greater than 5X (10X for common laboratory 
contaminants) the method blank value. The sample result for the 
blank contaminant is not qualified with any blank quaIifiers. 



SUMMARY OF DATA QUALIFICATIONS 

SAMPLEm COMPOUND ID 

All SPLP Samples acetone (0.045) 

A11 SPLP ;Samples acetone (0.045) 

61 1SB001T1 methylene chloride 
6 1 1 SB002T1 
61 1 SB002T1 
6 1 1 SB002T2 
FDSSC09'7Tl 
61 1 SBOO 1 T2RE 
607SBO 1 OT1 
607SB010T2 
FDS SC09'7T2RE 

6 1 1 SBOO 1 T2RE 
607SBOl OTl 
607SB0 10T2 
FDSSC09'7T2RE 

acetone 

A21 associated with 
1,4-dichIorobenzene-d4 

All compounds 

+/- J/UJ 

+I- Do Not Use 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation f i ~ m  
+ in the DI, column denotes a positive result 
- in the DL column denotes a non detect result 



DATA ASSESSMENT NARRATIVE 

SEMIVOLATILE ORGANICS 

The organic findings offered in this screening report assumes that all anaIytical results are correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
results, surrogate and matrix spike recoveries, G C N S  performance, tuning results, calibration 
resuIts and internal standard areas. This report was prepared in compliance relative to the 
anaIytica1 and deliverable requirements specified in the SW-846 Method 8270C for G C N S  
Semivolatiles; the National Functional Guidelines for Organic Data Validation, 2194, and DQO 
Level I11 requirements. All comments made within this report should be considered when 
examining the analytical results. Please refer the specific findings found in each category to the 
Summary of Data Qualification table. 

SDG # EN021 

A validation was performed on the Semivolatile Data from SDG EN02 1.  The data was evaluated 
based on the following parameters: 

Data Completeness 
Holding Times 
GCiMS Tuning 
Calibration 
Blanks 
Internal Standard Performance 
Surrogate Recoveries 
Matrix Spikematrix Spike Duplicates 
Field Duplicates 
Compound Identification 
Compound Quantjtation 

* - All criteria were met for this parameter. 

Calibrations 

The continuing calibration Dl 027002.D exhibited one ( I )  compound with a %D greater 
than 20% but less than 50% for. For the following samples and non-compliant 
compound, the reported positive results are qualified as estimated, J. 



DATA ASSESSMENT NARFL4TIVE 
SEMIVOLATILE ORGANICS 

PAGE 2 
Internal Standards 

The following samples exhibited non-compliant EICP area recoveries below the QC 
limits for the noted internal standards. A11 reported positive and non-detect results are 
qualified as estimated, JNJ. 

perylene-d 12 

613CB00301 chrysene-d 12 
FDSSC097T2 perylene-d 1 2 

Field Duplicates 

The f eld (Iuplicate analysis of the following samples exhibited non-compliant RPDs for 
the noted compounds. The reported positive results are qualified as estimated, J. 

613SB01301 phenanthrene 
613CBO1301 fluoranthene 

pyrene 
benzo(a)anthracene 
chrysene 
benzo(b)fluoranthene 
benzo(a)pyrene 

Compound Quailtitation 

For the following samples, the reported results are not used in favor of the resuIts 
reported from the original analyses of the samples. The dilution analyses were not 
necessary because there were no compounds reported in the lessor dilutions that were 
above the calibration range. 

System Performance and Overall Assessment 

The data, as reported, required qualifications 



GLOSSARY OF DATA QUALIFIERS 

QUALIFICATION CODES 

U = Not detected 

J = Estimated value 

UJ = Reported Quantitation limit is qualified as estimated 

L = Result is estimated and biased low. 

K = Result is estimated and biased high. 

R = Result is rejected and unusable 

D = Result value is based on dilution analysis 

BLANK OUALIFICATION CODES 

CRQL = 

No Action = 

The sample result for the blank contaminant is less than the sample 
CRQL and is less than 5X (10X for common laboratory 
contaminants) the method blank value. The sample result for the 
blank contaminant is rejected and the CRQL for that compound is 
reported. 

The sample result for the blank contaminant is greater than the 
sample CRQL and is less than 5X ( 1  OX for common laboratory 
contaminants) the method blank value. The sample result for the 
blank contaminant is qualified as non detected at the compound 
value reported. 

The sample result for the blank contaminant is greater than the 
sample CRQL and is greater than 5X (1 OX for common laboratory 
contaminants) the method blank value. The sample result for the 
blank contaminant is not qualified with any blank qualifiers. 



SUMMARY OF DATA QUALIFICATIONS 

SAMPLE ID COMPOUND ID mi a 

All associated with 
6 135B00313 1 perylene-dl2 
6 13 CB003 02 

All associated with 
613CB00301 chrysene-d 1 2 
FDSSC097T2 perylene-dl2 

phenanthrene 
fl uoranthene 
pyrene 
benzo(a)anthracene 
chrysene 
benzo(b)fluoranthene 
benzo(a)pyrene 

Ail Compounds + DO Not Use 

c DL denote12 the Form I qualifier supplied by the laboratory 
QL denote;; the qualifier used by the data validation firm 
+ in the DI, column denotes a positive result 
- in the DL column denotes a non detect result 



DATA ASSESSMENT NARRATIVE 

PESTICIDE/AFtOCLOR ANALYSIS 

PAGE - 2 

Continuing Calibrations 

The continuing calibration analyzed on 10/22/99 at 17:28 exhibited one (1) compound with 
a % D greater than 15 % and less than 50 % and required qualifications. For the following 
sample and non-compliant compound, the positive results are qualified as estimated, J. 

The continuing calibration analyzed on 10/23199 at 03: 15 exhibited one (1) compound with 
a %D greater than 15 % and less than 50% and required qualifications. For the following 
sample and non-compliant compound, the positive results are qualified as estimated, J. 

Compound Quantitation 

Several samples exhibited column quantitation %Ds greater than 40%. The following guidelines 
were used to qualify the data: 

1. No qualifications are required for positive sample results which exhibited column 
quantitation differences < 40%. The "P" flag is removed from the result. 

2. The positive sample resuit which exhibited a column quantitation difference 
> 40%, but I 100% is qualified as estimated, J. 

3.  The positive single component pesticide sample result which exhibited a column 
quantitation difference > 100% and is < 10X the respective compound CRQL, is 
qualified as non-detect, U.  (All multi-component results are exempt from this 
rule.) 

4. The positive single component pesticide sample result which exhibited a column 
quantitation difference > 100% and > IOX the respective compound CRQL, is 
qualified as presumptively present at an estimated concentration, NJ. (Ail multi- 
component results are exempt from this rule.) 

5 .  The positive multi-component pesticide sample result which exhibited a column 
quantitation difference > 100 % and < 10 % the respective multi-component CRQL 
is qualified as presumptively present at an estimated concentration, NJ.  



DATA ASSESSMENT NARRATIVE 

PESTICIDE/AROCLOR ANALYSIS 

PACX - 3 

Compound Quantitation, Continued 

The follo\uing samples and compounds have been qualified for high column quantitation 
% Ds. 

Lab HESI 
Sample DD Comgound - %D Oual. Oual. Ref. # 

FDSSC047T2 Gamma-Chlordane 29.8 % P 1 
4,4'-DDE 33 % P 1 

607SB0 10T 1 Gamma-Chlordane 28.8 % P 1 

One (1) sample was diluted to accurately quantitate target compounds. For the following 
sample, the results for the E-flagged compounds are replaced with the corresponding 
results from the dilution analysis. All other results from the dilution analysis are not used. 

System Perform:ance and Overall Assessment 

The data required qualifications. 



GLOSSARY OF DATA QUALIFIERS 

QUALIFICATION CODES 

U = Not detected 

J = Estimated value 

UJ = Reported quantitation limit is qualified as estimated 

NJ = Result is considered presumptively present at an estimated concentration 

UR = Result is rejected and unusable 

D = Result value is based on dilution analysis 

METHOD BLANK QUALIFXC ATION CODES 

CRQL = The sample result for the blank contaminant is less than the sample CRQL 
and is less than 5X the method blank value. The sample result for the 
blank contaminant is rejected and the CRQL for that compound is reported. 

No Action = 

The sample result for the blank contaminant is greater than the sample 
CRQL and is less than 5X the method blank value. The sample result for 
the blank contaminant is qualified as non detected at the compound value 
reported. 

The sample resuIt for the blank contaminant is greater than the sample 
CRQL and is greater than 5X the method blank value. The sample result 
for the blank contaminant is not qualified with any blank qualifiers. 



SUMMARY OF DATA QUAL1:FICATIONS 

SAMPLED COMPOUND ID 

ALL All P < 40% 

ALL 

ALL 

ALL 

ALL 

All P > 40% 
But s 100% 

single component pests 
A11 P > 200% 
And < 10X CRQL 

single component pests 
All P > 100% 
And > 10X CRQL 

multi-component pests 
All P >  100% 
And < 10X CRQL 

AII E-Flagged 

All except corresponding 
D-Flagged resuIts 

+E D 

+/- not used 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the IIL column denotes a positive result 
- . in the 111, column denotes a non-detect result 



DATA ASSESSMENT NARRATIVE 
METALS (SOILS AND SPLP) AND TOC 

General 

The inorganic findings offered in this screening report assumes that all analytical results are 
correct as reported and is based upon the examination of the reported holding times, blank 
analysis results, matrix spike and LCS recoveries, matrix duplicates and calibration results. This 
report was prepared in compliance relative to the analytical and deliverable requirements specified 
in the SW846 methods: the Functional Guidelines for Inorganic Data Validation, February 1994, 
and DQO Level I11 requirements. AU comments made within this report should be considered 
when examking the analytical results. Please refer the specific findings found in each category to 
the Summary of Data Qualification table. 

SDGs # EN02 1 

A validation was performed on the Metals for soils and SPLP and TOC Data fkom SDG EN021. 
The data was evaluated based on the foUowing parameters. 

Data Completeness 
Holding Times 
Calibrations 
Blanks 
Interferences 
Matrix Spike Recovery 
Matrix Duplicates 
Field Duplicates 
Laboratory Control Samples 
Serial Dilutions 

* - All criteria were met for this parameter. 

Preparation and Field Blanks 

The preparation and calibration blanks exhibited contamination for the following elements. 

Elements 
Calcium 
Tin 
Zinc 
Antimony 
Iron 
Manganese 
zinc 

no impact 
all soil samples below 10.8 mg/kg 
no impact 
all SPLP samples below 15.0 ugll 
all SPLP samples below 400 ugll 
all SPLP samples below 2.5 ugll 
no impact 



Tin 3.1 ug/l d SPLP samples below 15.5 ug/l 

The USEI'A requires that all sample values below five times the preparation or calibration 
blank cont.amination be qualified as non-detect, "U". 

Matrix Spike R-ecovery results 

The matrix spike recoveries for soils for Zinc (4%), Cllrorniurn (1 6%) aand Copper (10%) 
were below 30%. All positive resuits are qualified as estimated, "J" and aU non-detect 
results arc: rejected, "TJR". 

The matrix spike recoveries for sods for Antimony (531%), Manganese (54%) and Nickel 
(70%) were k l o w  the lower control limits (>30% but <75%). AU positive and non- 
detect results are qualified as estimated, "J" or "UT'. 

Matrix Duplicate results 

The matrix duplicate RPD results for s o h  for Calcium (l29%), Chromium (62%), Cobalt 
(8 f %), Copper (1 01 %), Iron (52%), Lead (70%), Zinc (76%) and Mckel(90%) were 
greater than 35% and for SPLP samples for Zinc was greater than the CRDL. AN 
positive rlzsults are qualified as estimated, "J". 

Serial Dilution recovery results 

The seriai: dilution results for soils for Calcium, Iron, lclagnesium and Iron and for splp 
samples f;3r Potassium were greater than 10%. All positive results are quaEed as 
estimated. "J". 

All sample results left with a "8" qualifier after all other quaiifications, will be 
qualified with a "J" qualifier in place of the "B". Value is below the CRDL but greater 
than the ]DL. 



SUMMARY OF DATA QUALIFICATIONS 

Sample ID 
alI soil samples below 10.8 mgkg 
all SPLP samples below 15.0 ug/l 
all SPLP samples below 400 ug/l 
all SPLP samples below 2.5 ugll 
all SPLP samples below 1 5.5 ug/i 
all soil samples 

aIl sod samples 

all soil samples 

all SPLP samples 
all soil samples 

all SPLP samples 
all "B" results 

Analyte 
Sn. 
Sb. 
Fe. 
Mn. 
Sn. 

Zn, Cr and 
Cu. 
Sb, Mn and 
Ni. 
Ca, Cr, Co, 
Cu, Fe, Pb, 
Ni and Zn. 

Zn. 
Ca, Fe, Mg 
and K. 

K. 
aIl analytes 
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SDG#: 
Date: 
Client Name: 
Project/Site Name: 
Date Sampled: 
Number of Samples: 

Laboratory: 
Validation Guidance: 

QA/QC Level: 
Method(s) Utilized: 
Analytical Fractions: 

HEARTLAND 
ENVIRONMENTAL SERVICES, INC. 

Data Validation Report 

EN023 
November 29, 1999 
Ensafe 
Charleston Zone F 
October 15, 1999 
22 Non-Aqueous Sarnple(s) with 0 MS/!vlSD(s) 
3 Aqueous Sample(s) with 0 MS/MSD[s) 
Laucks Testing Laboratories 
National Functional Guidelines for Organic and Inorganic Data. 
February, 1994 
DQO Level III 
SW846 Third Edition 
Volatiles. SPLP Volatiles, Semivolatiles, SPLP Sernivolatiles. 
PesticidesiPCBs, SPLP PesticidesiPCBs. Metals. SPLP Metals. 
Cyanide, SPLP Cyanide and Total Organic Carbon 

Analytical data in this report were screened to determine usability of results and also to determine 
contractual compliance relative to these requirements and deliverables. This screening assumes 
analytical results are correct as reported and merely provides an interpretation of the reported quality 
control results. A minimum of 10% of all laboratory caIcuIations have been verified as part of this 
validation. All instrument output, i.e. spectra. chromatograms, etc., for each sample have been 
carefully reviewed. The end-user is urged to review the Speciijc Findings and associated Data 
Qualifications presented in this report. Annotated Form 1 s or spreadsheets for all samples reviewed 
are included after the Data Assessment Narratives. Form Is  for MS/MSD samples or spreadsheets 
are not annotated. 

The release of this Data Validation Report is authorized by the following signature: 

3127 Plaza 94 South Sl Charles. MO 63304 
(636) 936 1332 - Fax (636) 936- 1335 
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HEARTLAND 
ENVIRONMENTAL SERVICES, INC. 

SDG#: 
Date: 
Client Name: 
ProjectiSite Name: 
Date Sampled: 
Number of Samples: 
Laboratory: 
Validation Guidance: 

QNQC Level: 
Methodls) Utilized: 
Analytical Fractions: 

Data Validation Report 

EN026 
December 10, 1999 
Ensafe 
Charleston Zone F 
October 13 & 15 & 16, 1999 
17 Non-Aqueous Sample(s1 with 0 MS/MSD(s) 
Laucks Testing Laboratories 
National Functional Guidelines for Organic and Inorganic Data. 
February, 1 994 
DQO Level I11 
SW846 Third Edition 
Metals 

Analytical data in this report were screened to determine usability of results and also to determine 
contractual compliance relative to these requirements and deliverables. This screening assumes 
analytical results are correct as reported and merely provides an interpretation of the reported quality 
control results. A minimum of 10% of ail laboratory calculations have been verified as part of this 
validation. All instrument output. i.e. spectra. chromatograms, etc., for each sample have been 
carefully reviewed. The end-user is urged to review the Specific Findings and associated Data 
Qualifications presented in this report. Annotated Form Is or spreadsheets for all samples reviewed 
are included after the Data Assessment Narratives. Form 1 s for MSIMSD samples or spreadsheets 
are not annotated. 

The release of this Data Validation Report is authorized by the following signature: 

e ?  4-JLy - 12 -iq- 99. 
aul ~ . ( U d r n b u r ~ .  Pre Date 

5 1 2 7  Plaza 94 South - St Charles. MO 63304 
(636) 936- 1332 - Fax (636) 936- 1335 



SDC# EN026 

Samples and Fractions Reviewed 

Sample Identifications Analytical Fraction 

MET= Metals 



DATA ASSESSMENT NARRAWE 
METALS 

General 

The inorganic findings offered in this screening report assumes that all analytical results are 
correct as reported and is based upon the examination of the reported hoiding times, blank 
analysis results, matrix spike and LCS recoveries, matrix duplicates and calibration results. This 
report was prepared in compliance relative to the analytical and deliverable requirements specified 
in the S W846 methods: the Functional Guidelines for Inorganic Data validation, February 1 994, 
and DQO Level 111 requirements. All comments made within this report should be considered 
when examining the analytical results. Please refer the specific fmdings found in each category to 
the Summary of Data Qualification table. 

SDGs # EN026 

A validation was performed on the Metals for soils Data kom SDG EN026. The data was 
evaluated based on the following parameters. 

Data Completeness 
Holding Times 
Calibrations 
Blanks 
Interferences 
Matrix Spike Recovery 
Matrix Duplicates 
Field Duplicates 
Laboratory Control Samples 
Serial Dilutions 

* - AU criteria were met for this parameter. 

Preparation and Field Blanks 

The preparation and calibration blanks exhibited contamination for the following elements. 

Elements 
Arsenic 
Calcium 
C hro miurn 
Iron 
Manganese 
Selenium 
Silver 

Conc. 
0.20 rng/kg 
17.6 mgfkg 
0.10 mg/kg 
7 .  I l mgkg 
0.13 mg/kg 
0.27 mg/kg 
0.05 mgikg 

Sam~les affected 
no impact 
no impact 
no impact 
no impact 
no impact 
all soil samples below I .35 mg/kg 
no impact 



Tin 3.28 mg/kg all soil samples k l o  w 1 6.5 mgkg 

The USEPA requires that all sample values below five times the preparation or calibration 
blank conta.mination be qualified as non-detect, "U. 

The preparation blanks exhibited negative bias for the following elements. 

Elements Conc. Samples affected 
Barium -0.08 mg/kg no impact 
Cadmium -0.36 mg/kg ail soil samples below 3.6 mgkg 
Thallium -0.84 mg/kg all soil sarnpIes b low  8.4 mglkg 

This reviewer qualifies all samples results below 10 times the absolute value of the 
negative blank value. 

Matrix Spike Recovery results 

The matrix spike recovery for soils for Antimony (5 1%) was below the lower control 
limits (>30% but ~75%).  AU positive and non-detect :results are quaEed as estimated, 
"7' or "UY'. 

The matrix Spike recoveries for soils for Copper (2430/6), Lead (204%) and Manganese 
(169%) were above the upper control limits. All positive results are qualified as 
estimated, "J". 

Matrix Dup1icai:e results 

The matrix duplicate RPD results for soils for Arsenic (38%), Calcium (65%), Copper 
(log%), Manganese (36%), Mercury (53%) and Zinc (42%) were greater than 35% or 
greater than two times the CRDL. All positive result: are qualified as estimated, "J". 
The differences for Chromium (32%), Iron (23%) and Lead (29%) were not greater than 
35% and will not be qualified for soils. 

Field Duplicate results 

The field cluplicate results for samples 61 1 SB0110 1 and 6 1 1 CB0 1 10 1 for Muminurn 
(1  1 1 %), Arsenic ( 1  53%), Barium (1  IS%), Chromium ( 1  23%), Cobalt (1 53%). Copper 
( I  10%): Iron (l22%), Lead (148%), Manganese (187%0), NIckel(l20%), Vanadium 
(123%) and Zinc (126%) were greater than 50%. AH positive and non-detect results are 
quaiifjed as  estimated, "J" or "UJ". 



Serial Dilution recovery results 

The serid dilution results for soils for Alumburn, Barium, Chromium, Copper, Iron, 
Magnesium, Manganese, Nickel, Potassium and Vanadium were greater than 10%. All 
positive results are qualified as estimated, "J". 

All sample results left with a "B" qualifier after all other qualifications, will be 
quaued with a "J" qualifier in place of the "B". Value is below the CRDL but greater 
than the IDL. 



SUMMARY OF DATA QUALIFICATIONS 

Sample ID 
all soil samples belc~w 1 .3 5 mglkg 
atl soil samples below 16.5 mg/kg 
all soil samples below 8.4 mgkg 
all soil samples below 3.6 rngkg 
all soil samples 
all soil samp1es 

all soil samples 

all soil samples 

all "B" results 

Anaiyte 
Se. 
Sn. 
TI. 
Cd. 
S b. 

Cu, Pb and 
Mn. 
As, Ca, Cu, 
Mn, Hg and 
Zn. 
Al, As, Ba, 
Cr, Co, Cu, 
Fe, Pb, Mn, 
Ni, V and Zn. 
Al, Ba, Cr, 
Fe, Mg, Mn, 
Ni, K and V. 
all andyes 



HEARTLAND 
ENVIRONMENTAL SERVICES, INC. 

SDG#: 
Date: 
Client Name: 
ProjectfSite Name: 
Date Sampled: 
Number of SampIes: 
Laboratory: 
Validation Guidance: 

QA/QC Level: 
Method(s) Utilized: 
Analytical Fractions: 

Data Validation Report 

EN027 
December 1 0, 1999 
Ensafe 
Charleston Zone F 
November 15 - 16,1999 
20 Non-Aqueous SampIe(s) with 0 MS/MSD(s) 
Laucks Testing Laboratories 
National Functional Guidelines for Organic and Inorganic Data, 
February, 1994 
DQO Level III 
SW846 Third Edition 
Semivolatiles and Metals 

Analytical data in this report were screened to determine usability of results and also to determine 
contractual compliance relative to these requirements and deliverables. This screening assumes 
analytical results are correct as reported and merely provides an interpretation of the reported quality 
control results. A minimum of 10% of all laboratory calculations have been verified as part of this 
validation. All instrument output, i.e, spectra. chromatograms, etc., for each sample have been 
carefully reviewed. The end-user is urged to review the Specific Findings and associated Data 
Qualifications presented in this report. Annotated Form 1 s or spreadsheets for all samples reviewed 
are included after the Data Assessment Narratives. Form Z s for MS/MSD samples or spreadsheets 
are not annotated. 

The release of this Data Validation Report is authorized by the following signature: 

12-16-72 
. urnburg ,  ~re&nt Date 

4 127 Plaza 94 South St Charles. MO 63304 
(636) 936- 1332 - ~ a r  (636) 936- r 335 



SDG# EN027 

Samples and Fractions Reviewed 

Sample Identifications Analytical I'ractions 

SVOA= Sem ivolatiles 
MET= Metals 



HEARTLAND 
ENVIRONMENTAL SERVICES, INC. 

SDG#: 
Date: 
Client Name: 
ProjectlSite Name: 
Date Sampled: 
Number of Samples: 

Laboratory: 
Validation Guidance: 

QNQC Level: 
Method(s) Utilized: 
Analytical Fractions: 

Data Validation Report 

EN028 
December 16, 1999 
Ensafe 
Charleston Zone F 
November 16 - I 7,1999 
20 Non-Aqueous Sample(s) with 0 MS/MSD(s) 
3 Aqueous Sample(s) with 0 MS/MSD(s) 
Laucks Testing Laboratories 
National Functional Guidelines for Organic and Inorganic Data, 
February, 1 994 
EPA DQO Level 111 
SW846 Third Edition 
Semivolatiles and MetaIs 

AnaIytical data in this report were screened to determine usability of resul~s and also to determine 
contractual compliance relative to these requirements and deliverables. This screening assumes 
analytical results are correct as reported and merely provides an interpretation ofthe reported quality 
control results. A minimum of 10% of all laboratory calculations have been verified as part of this 
validation. All instrument output. i.e. spectra, chromatograms, etc., for each sample have been 
carefully reviewed. The end-user is urged to review the Specific Findings and associated Data 
Qualifications presented in this report. Annotated Form Is or spreadsheets for all samples reviewed 
are included after the Data Assessment Narratives. Form 1 s for MSIMSD samples or spreadsheets 
are not annotated. 

The release of this Data Validation Report is authorized by the following signature: 

p u l  B. &mburg, p s i d e n t  Date 

-1127 Piaza 94 South - St Charles. MO 63304 
(636) 936-1 332 FEZ (636) 936-1335 



SDG# EN028 

Samples and Fractions Reviewed 

Sample identifications Analytical ]Fractions 

SVOA= Sernivolatiles 
MET= Metals 



HEARTLAND 

SDG#: 
Date: 
Client Name: 
Project/Site Name: 
Date Sampled: 
Number of Samples: 
Laboratory: 
Validation Guidance: 

Q N Q C  Level : 
Method(s) Utilized: 
Analytical Fractions: 

ENVIRONMENTAL SERVICES, INC. 

Data Validation Report 

EN030 
January 6,2000 
Ensafe 
Charleston Zone F 
December 1, 1999 
5 Non-Aqueous Sample(s) with 0 MS/MSD(s) 
Laucks Testing Laboratories 
National Functional Guidelines for Organic and Inorganic Data! 
February, 1994 
EPA DQO Level 111 
SW846 Third Edition 
Semivolatiles and Metals 

Analytical data in this report were screened to determine usability of results and also to determine 
contractual compliance relative to these requirements and deliverables. This screening assumes 
analytical results are correct as reported and merely provides an interpretation of the reported quality 
control results. A minimum of 10% of all laboratory calcuIations have been verified as part of this 
validation. All instrument output, i.e. spectra, chromatograms, etc., for each sample have been 
carefilly reviewed. The end-user is urged to review the Specific Findings and associated Data 
Qualifications presented in this report. Annotated Form Is or spreadsheets for all samples reviewed 
are included after the Data Assessment Narratives. Form Is for MSMSD samples or spreadsheets 
are not annotated. 

The release of this Data Validation Report is authorized by the following signature: 

/-/o - Q@ 
aul  urnbur bur^, ~&ident Date 

4127 Plaza 94 South * St. Charles, MO 63304 
(636) 936- 1332 Fax (636) 9361 335 



SDG# EN030 

Samples and Fractions Reviewed 

Sample Identifications Analytical Fractions 

SVOA= Semivolatiles 
MET= Metals 



HEARTLAND 
ENVIRONMENTAL SERVICES, INC. 

SDG#: 
Date: 
Client Name: 
ProjectlSite Name: 
Date Sampled: 
Number of Samples: 
Laboratory: 
Validation Guidance: 

QAfQC Level: 
Method(s) Utilized: 
Analytical Fractions: 

Data Validation Report 

EN029 
December 16,1999 
Ensafe 
Charleston Zone F 
November 19,1999 
6 Aqueous Sample(s) with 0 MS/MSD(s) 
Laucks Testing Laboratories 
National Functional Guidelines for Organic and Inorganic Data, 
February, 1 994 
EPA DQO Level I11 
SW846 Third Edition 
VoIatiles, Semivolatiles and Metals 

Analytical data in this report were screened to determine usability of results and also to determine 
contractual compliance relative to these requirements and deliverables. This screening assumes 
analytical results are correct as reported and merely provides an interpretation ofthe reported quality 
control results. A minimum of 10% of all laboratory calculations have been verified as part of this 
validation. All instrument output, i.e. spectra, chromatograms, etc., for each sample have been 
carefully reviewed. The end-user is urged to review the Specific Findings and associated Data 
Qualifications presented in this report. Annotated Form I s or spreadsheets for all samples reviewed 
are included after the Data Assessment Narratives. Form 1 s for MSMSD samples or spreadsheets 
are not annotated. 

The release of this Data Validation Report is authorized by the following signature: 

12 -a-* 
au1  bur^, ~ r e & & n t  Date 

.. - - 

41 27 Plaza 94 South St. Charles, MO 63304 
(636) 936-1 332 F a  (636) 936-1335 



SDG# EN029 

Samples and Fractions Reviewed 

Sample Identifications Analytical Fractions 

VOA= Volatiles 
SVOA= Semivolatiles 

MET= Metals 



DATA ASSESSMENT NARKATfVE 

VOLATILE ORGANICS 
General 

The organic hdirtgs offered in this screening report assumes that all anaiytical results are correct 
as reported and is based upon the examhation of the reported holding times, blank analysis 
results, surrogate and matrix spike recoveries, GC/MS performance, tuning results, calfhation 
results and intemd standard areas. This report was prepared irk compliance relative to the 
analytical and deliverable requirements specified in the SW-846 Method 8260B for GC/MS 
Vohtiles; the National Functional Guidelines for Organic Data Validation, 2/94, and DQO Level 
I11 requirements. All comments made within this report should be considered when examining the 
analytical results. Please refer the specZc tindings found in each category to the Summary of 
Data Q d c a t i o n  table. 

SDG # EN029 

A validation was performed on the Volatile Data fiom SDG E.NO29. The data was evaluated 
based on the following parameters: 

Data Completeness 
Holding Times 
GCMS Tuning 
Calibration 
Blanks 
Internal Standard Performance 
Surrogate Recoveries 
Matrix Spike/Matrix Spike Duplicates 
Field Duplicates 
Compound IdentXcation 
Compound ~uantitation 

* - All criteria were met for this parameter. 

Calibrations 

The initid calibration analyzed 10/18/99 on Instrument FLIPPER exhibited one (1) 
compound with a RRF less than 0.05. For the following samples and non-compliant 
compout~d, the reported positive results are qualified as estimated, J, and the non-detect 
results are rejected, UR. 

All Samples acetone (0.045) 



DATA ASSESSMENT NARRATIVE 
VOLATILE ORGANICS 

PAGE 2 
Calibrations (continued) 

The continuing calibration F1123007.D exhiiited two (2) compounds with RRFs less than 
0.05. For the following samples and non-compliant compounds, the reported positive 
results are qualified as estimated, J, and the non-detect results are rejected, UR. 

AU Samples acetone (0.027) 
2-butanone (0.049) 

System Performance and Overall Assessment 

The data, as reported, required qual8cations/rejectiom. 



GLOSSARY OF DATA QUALIFIERS 

OUALIFICATIlON CODES 

U = Not detected 

J = Estimated ndue 

UJ = Reported Quantitation limit is qdiiied as estimated 

L = Result is estimated and b i d  low. 

K = Result is estimated and biased high. 

R = Result is rejected and unusable 

D = Result value is based on dilution analysis 

BLANK OUAL,IFICATION CODES 

CRQL = 

No Action = 

The sample result for the blank contaminant is less than the sample 
CRQL and is less than 5X (1 OX for common laboratory 
contaminants) the metbod blank value. The sample result for the 
blank contaminant is rejected md the CRQL for that compound is 
reported. 

The sample result for the blank contmbmt is greater than the 
sample CRQL and is less than 5X (10X for common laboratory 
contaminants) the method blank value. The sample result for the 
blank con taminant is qualified as non detected at the comgound 
value reported. 

The sample result for the blank contaminant is greater than the 
sample CRQL and is greater than 5X (1 OX for common laboratory 
contaminants) the method blank value. The sample result for the 
blank contaminant is not qualified with any blank qualifiers. 



SUMMARY OF DATA QUALIFICATIONS 

SAMPLE ID COMPOUND ID - DL OL 

All Samples 

All Samples 

acetone (0.045) 

acetone (0.027) 
2-butanone (0.049) 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL cotwnn denotes a positive result 
- in the DL column denotes a non detect result 



DATA ASSESSMENT NARRATIVE 

SEMNOLATILE ORGANICS 
General 

The organic findings offered in this screening report assumes that all analytical results are correct 
as reported and Er based upon the examination of the reported holding times, blank analysis 
results, surrogate and matrix spike recoveries, GCMS performance, tuning results, calibration 
results and internal standard areas. This report was prepared in compliance relative to the 
analytical and deliverable requirements specified in the SW-846 Method 8270C for GC/MS 
Sernivolatiles; the National Functional Guidelines for Organic Data Validation, 2/94, and DQO 
Level III requirements. All comments made within this report should be considered when 
examining the analytical results. Please refer the specific findings found in each category to the 
Summary of Data QuaMication table. 

SDG # EN029 

A validation was performed on the Semivolatile Data fiom S13G EN029. The data was evaluated 
based on the following parameters: 

Data Completeness 
Holding Times 
GCIMS Tuning 
Caliition 
Blanks 
Internal Standard Performance 
Surrogate Recoveries 
Matrix Spike/Matrix Spike Duplicates 
Field Duplicates 
Compound Ident ifcation 
Compound Quantitation 

* - All criteria were met for this parameter. 

System Perforn~ance and Overai1 Assessment 

The data, w reported, did not require qualificationslrejections. 



GLOSSARY OF DATA QUALIFIERS 

QUALIFICATION CODES 

U = Not detected 

J = Estimated value 

UJ = Reported Quantitation limit is qualified as estimated 

L = Result is estimated and biased low. 

K = Result is estimated and b i d  high 

R = Result is rejected and unusable 

D = Result value is based on dilution analysis 

BLANK OUALIFICATION CODES 

CRQL = 

No Action = 

The sample result for the blank contaminant is less than the sample 
CRQL and is less than 5X (10X for common laboratory 
contaminants) the method blank value. The sample result for the 
blank contaminant is rejected and the CRQL for that compound is 
reported. 

The sample result for the blank contaminant is greater than the 
sample CRQL and is less than 5X (10X for common laboratory 
contaminants) the method blank value. The sample result for the 
blank contaminant is qualified as non detected at the thempound 
value reported. 

The sample result for the blank contaminant is greater than the 
sample CRQL and is greater than 5X (1 OX for common laboratory 
contaminants) the method blank value. The sample result for the 
blank contaminant is not qualified with any blank qualifiers. 



SUMMARY OF DATA QUALIFICATIONS 

SAMPLEID COMPOUND ID DL a 
NO QUAIdFICATIONS WERE REQUIRED 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation f i  
+ in the 13L column denotes a positive result 
- in the DL column denotes a non detect result 



DATA ASSESSMENT NARRATIVE 
METALS 

General 

The inorganic findings offered in this screening report assumes that all analytical results are 
correct as reported and is based upon the e m t i o n  of the reported holding times, blank 
analysis results, matrix spike and LCS recoveries, matrix duplicates and c a l i i i o n  results. This 
report was prepared in compliance relative to the analytical and deliverable requirements speciiied 
in the SW846 methods: the Functional Guidelines for Inorganic Data Validation, February 1994, 
and DQO Level 111 requirements. All comments made within this report should be considered 
when examhhg the analytical results. Please refer the specific findings found in each category to 
the Summary of Data Qualification table. 

SDGs # EN029 

A validation was performed on the Metals Data fiom SDG EN029. The data was evaluated based 
on the following parameters. 

Data Completeness 
Hoidmg Times 
Calibrations 
Blanks 
Interferences 
Matrix Spike Recovery 
Matrix Duplicates 
Field Duplicates 
Laboratory Control Samples 
Serial Dilutions 

* - All criteria were met for this parameter. 

Preparation and Field Blanks 

The preparation, field QC and calibration blanks exhibited contamination for the following 
elements. 

Elements Conc. Samples affected 
Lead 2.70 ug/l no impact 
Manganese 0.40 ugA no impact 
Zinc 1.1 0 ug/l all water samples below 5.5 ugA 

The USEPA requires that all sample values below five times the preparation or calibration 
blank contamination be qualified as non-detect, "U". 

1 



The preparation blanks exhiiied negative bias for the folIowhg elements. 

Elements Conc. les affected 
Aluminunn -73.2 ugA all water samples below 732 ugll 
copper -0.70 ugA all water samples beIow 7.0 ug/l 
Magnesium - 3 4 . 4 4  noimpact 
M u m  -3.0 ugll all water sstmp1e.s below 30.0 ugA 

This reviewer qualifies all samples results bebw 10 times the absolute value of the 
negative I3lank value. 

Matrix Spike Etecovery results 

The matrix spike recovery for waters for Mercury (47%) was below the lower control 
h i t s  (>3 0% but C15%), AU positive and non-detect results are qualified as  estimated, 
''J' or L'c/J". 

The matrix spike recovery for waters for Iron (130%) was above the upper control limits 
(>125%). All positive results are qualified as estimated, "J". 

AU sample results left with a "B" qualifier after all other qualifications, will be 
qualified with a "J" qurtlifier in place of the "B". Value is below the CRDL but greater 
than the ]DL. 



SUMMARY OF DATA QUALIFICATIONS 

Sample ID 
all water samples below 5.5 ug/l 
ail water samples below 10.0 ug/l 
all water samples below 732 ug/l 
all water samples below 7.0 ug/l 
ail water samples below 30.0 ug/l 
all water samples 
all water samples 
all " B  results 

Analyte DL 
Zn. -+ 

QL 
U 

As. 
Al. +/U J/UJ 
Cu. 
Tl. 
Hg. +/U J/UJ 
Fe. t 3 

all adytes  B J 
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M E M O R A N D U M  CH2MHILL 

Data Validation Summary - Charleston Naval 
Complex - Zone F, AOC 6131615 
TO: Louise Palmer/CHZM HILL/CLT 

FROM: Herb Kelly/ CH2M HILL/GNA 

DATE: September 23,2001 

The purpose of this memorandum is to present the results of the data validation process for 
the samples collected at AOC 613/615 in Zone F. The samples were collected on the dates of 
June 6 and June 22,2001. 

The specific samples and analytical fractions reviewed are summarized below in Table 1. 

The Quality Control areas that were review and the resulting findings are documented 
within each subsection that follows. This data was validated for compliance with the 
analpcal method requirements. This process also included a review of the data to assess 
the accuracy, precision, and completeness based upon procedures described in the guidance 
documents such as the Environmental Protection Agency (EPA) National Functional 
Guidelinesfor Inorganic Data Review (EPA 1994) and National Functional Guidelinesfor Organic 
Data Review (EPA 1999). Quality assurance/quality control (QA/QC) summary forms and 
data reports were reviewed. 

Samples were submitted to General Engineering Laboratories, Inc., in Charleston, South 
Carolina, for the following analyses: SW-846 8270 Semivolatile Organic Compounds (SVOC) 
and Arsenic following method SW-846 6010. 

Sample results that were not within the acceptance limits were appended with a qualifying 
flag, which consisted of a single- or double-letter code that indicated a possible problem 
with the data. The quahfymg flags originated during the data review and validation 
processes. These also include the secondary, or the twedigit "sub-qualifier" flags. The 
secondary qualifiers provide the reasoning behind the assignment of a qualifier flag to the 
data. The secondary qualifiers are presented and defined below. 

Attachment 1 lists the changes in data qualifiers, due to the validation process. 



DATA OUAUTY EVAtUATlON SUMMARY 

The followin:y primary flags were used to quahfy the data: 

[=] Detected. The analyte was analyzed for and detected at the concentration shown. 

[J] Estimated. The analyte was present but the reported value may not be accurate or 
precise. 

[U] Undetected. The analyte was analyzed for but not detected above the method 
detection limit. 

[UJI Detection limit estimated. The analyte was analyzed for but qualified as not 
detected; the result is estimated. 

[R] Rejected. The data is not useable. 

Secondary Data Validation Qualifiers 

Code 
2s 
BL 
BD 
BS 
CC 
DL 
FD 
HT 
IB 
IC 
IS 
LD 
LR 
MD 
MS 
OT 
PD 
PS 
RE 
SD 
ss 
TN 

Definition - 

Second Some 
Blank 
Blank Spike/Blank Spike Duplicate or (LCS/'LCSD) Precision 
Blank Spike/LCS 
CIontinuing Calibration Verification 
Ldution 
Field Duplicate 
Holding Time 
111-Between (metals - B's + J's ) 
hutial Calibration 
Internal Standard 
tab Duplicate 
C oncentration exceeded Linear Range 
hIS/MSD or LCS/LCSD Precision 
Matrix Spike/Matrix Spike Duplicate 
C ~ e r  (see DV worksheet) 
Pesticide Degradation 
Post Spike 
Re-extrac tion/ Re-analysis 
Serial Dilution 
Spiked Surrogate 
Tune 
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Organic Parameters 

Quality Control Review 
The following list represents the QAIQC measures that are typically reviewed during the 
data quality evaluation procedure for organic data. 

Holding Times - The holding times are evaluated to venfy that samples were extracted 
and analyzed within holding times. 

Blank samples - Method blanks and equipment blanks were provided for this project. 
Blank samples enable the reviewer to determine if an analyte may be attributed to 
sampling or laboratory procedures, rather than environmental contamination from site 
activities. 

Surrogate Recoveries - Surrogate Compounds are added to each sample and the 
recoveries are used to monitor lab performance and possible matrix interference. 

Matrix SpikeiMatrix Spike Duplicate (MSIMSD) Samples - Spike recovery is used to 
evaluate potential matrix interferences, as well as accuracy. Precision information is also 
determined by calculating the reproducibility between the recoveries of each spiked 
parameter. 

Lab Control Sample (LCS) - This sample is a "controlled matrix", either laboratory 
reagent water ox Ottawa sand, in which target compounds have been added prior to 
extraction/analysis. The recoveries serve as a monitor of the overall performance of each 
step during the analysis, including sample preparation. 

GUMS Tuning - The mass spectrum of the tuning compound is evaluated for method 
compliance. The criteria are established to venfy the proper mass assignment and mass 
resolution. 

Initial Calibration - The initial calibration ensures that the instrument is capable of 
producing acceptable qualitative and quantitative data for the compounds of interest. 

Continuing Calibration - The continuing calibration checks satisfactory performance of 
the instrument and its predicted response to the target compounds. 

Internal Standards - The internal standards (retention time and response) are evaluated 
for method compliance. The internal standards are used in quantitation of the target 
parameters and monitor the instrument sensitivity and response for stability during 
each analysis. 



DATA OUAUTY EVMUARON SUMMARY 

Polyaromatic Hydrocarbons (PAHs) Analyses 
The QA/QC parameters for the PAH analyses for all of the samples were within acceptable 
control  limit^,, except as noted below. 

Calibrations 
All initial and continuing calibration criteria were met except as noted in Table 2 below. 

TABLE 2 
Exceptions to Initial Calibration Criieria and Continuing Calibration Criteria: PAHs 
Charleston Naval Complex, Zone F, AOC 613/615, Charleston, SC 

InstrumentlCalibration 
Date Analyte 

%Relative Standard 
Deviation or R' (ICAL) 
P!~Difference (CCAL) Associated Samples 

MSD7-CCAL-6/16, 1341 Benzo(k)fluoranthene 22.5 high 43557 - 6.7 

Benzo(g,h,i)perylene 20.8 high 

Flags were applied to the compounds in the associated samples in the following manner: 

When the percent Relative Standard Deviation (%ED) or R2 was out in the initial 
calibration, all associated samples were qualified. Detected compounds were flagged "J" 
and non-detected compounds were flagged "UJ", as estimated. 
When the percent difference (%D) was low in the continuing calibration standards, 
detected (:ompounds were flagged "J" and non-detected compounds were flagged "UJ", 
as es tirnated. 
When the percent difference was high, detected compounds were flagged "J", as 
estimated. Non-detected compounds were not flagged. 

Volatile Organic Compounds (VOCs) Analyses 
The QA/QC .parameters for the VOC analyses for all of the samples were within acceptable 
control limits. 

7~ AW EI? EIK ntf Ctnrrraov n l m a  rur 6 



DATA QUAUM EVALUATION SUMMARY 

Inorganic Parameters 

Quality Control Review 
The following list represents the QA/QC measures that are typically reviewed during the 
data quality evaluation procedure for inorganic parameters. 

Holding Times - The holding times are evaluated to venfy that samples were extracted 
and analyzed within holding times. 

Blank samples - Sample preparation, initial calibration blanks/continuing calibration 
blanks, and equipment blanks were provided for this project. Blank samples enable the 
reviewer to determine if an analyte may be attributed to sampling or laboratory 
procedures, rather than environmental contamination from site activities. 

Lab Control Sample (LCS) -This sample is a "controlled matrix", in which target 
parameters have been added prior to digestion/analysis. The recoveries serve as a 
monitor of the overall performance of each step during the analysis, including sample 
preparation. 

PrelPost Digestion Spike (MSJMSD) - Spike recovery is used to evaluate potential 
matrix interferences, as well as accuracy. Precision information is also determined by 
calculating the reproducibility between the recoveries of each spiked parameter. 

ICP Interference Check Sample - Tlw sample verifies the lab's interelement and 
background correction factors. 

Initial Calibration Verification -This parameter ensures that the instrument is capable 
of producing acceptable quantitative data for the target analyte list to be measured. 

Continuing Calibration Verification - This one-point, mid-range parameter establishes 
that the initial calibration is still valid by checking the performance of the instrument on 
a continual basis. 

ICP Serial Dilution - The serial dilution of samples quantitated by ICP determines 
whether or not s ighcant  physical or chemical interferences exist due to the sample 
matrix. 



DATA QUAUM EVALUATION SUMMARY 

Arsenic Analyses 
The QA/QC parameters for the Arsenic analyses for all of the samples were within 
acceptable control limits, except as noted below. 

Blanks 

Arsenic was reported in a continuing calibration blank at a concentration of 4.08 ug/L. 

All concentrations in the samples were greater than five times the concentration reported in 
the continuing calibration blank, therefore no flags were applied. 

A review of t l~e analytical data submitted regarding the investigation of AOC 613/615 in 
Zone F at the Charleston Naval Complex, Charleston, South Carolina by CH2M HILL has 
been completed. An overall evaluation of the data indicates that the sample handling, 
shipment, and analytical procedures have been adequately completed, and that the 
analytical results should be considered usable as qualified. 

The analytical data had minor QC concerns, however, it did not affect data usability for 
those specific results. The validation review demonstrated that the analytical systems were 
generally in control and the data results can be used in the decision making process. 

ZF AOC 613 615 D\' SUMMAFIY Ot0923.WC 8 



M E M O R A N D U M  CHZMHlLL 

Data Validation Summary - Charleston Naval 
Complex - Zone F, SWMU 175 
TO: Louise Palmer/CH2M HILL/CLT 

FROM: Herb Kelly/CH2M HILL/GNA 

DATE: September 23,2001 

The purpose of this memorandum is to present the results of the data validation process for 
the samples collected at SWMU 175 in Zone F. The samples were collected on the date of 
June 7,2001. 

The specific samples and analytical fractions reviewed are summarized below in Table 1. 

The Quality Control areas that were review and the resulting findings are documented 
within each subsection that follows. This data was validated for compliance with the 
analybcal method requirements. This process also included a review of the data to assess 
the accuracy, precision, and completeness based upon procedures described in the guidance 
documents such as the Environmental Protection Agency (EPA) National Functional 
Guidelines for Inorganic Data Review (EPA 2994) and National Functional Guidelinesfor Organic 
Data Revim (EPA 1999). Quality assurance/quality control (QA/QC) summary forms and 
data reports were reviewed. 

Samples were submitted to General Engineering Laboratories, Inc., in Charleston, South 
Carolina, for the following analyses: Lead following method SW-846 6010. 

Sample results that were not within the acceptance limits were appended with a quallfylng 
flag, which consisted of a single- or double-letter code that indicated a possible problem 
with the data. The quallfylng flags originated during the data review and validation 
processes. These also include the secondary, or the two-digit "sub-qualifier" flags. The 
secondary qualifiers provide the reasoning behind the assignment of a qualifier flag to the 
data. The secondary qualifiers are presented and defined below. 



DATA QUAUlY EVALUATION SUMMARY 

The following primary flags were used to qua* the data: 

I=] Detected. The analyte was analyzed for and detected at the concentration shown. 

U] Estim.ated. The analyte was present but the reported value may not be accurate or 
precise. 

[U] Undetected. The analyte was analyzed for but not detected above the method 
detection limit. 

[UJ] Detection limit estimated. The analyte was analyzed for but qualified as not 
detected; the result is estimated. 

[R] Rejected. The data is not useable. 

Secondary Data Validation Qualifiers 

Code 
2s 
BL 
BD 
BS 
CC 
DL 
FD 
HT 
IB 
IC 
IS 
LD 
LR 
MD 
MS 
OT 
PD 
PS 
RE 
SD 
SS 
TN 

Definition - 
Second Source 
Blank 
Blank Spike/Blank Spike Duplicate or (LCS/' LCSD) Precision 
Blank Spike/LCS 
C ontinuing Calibration Verification 
C!ilution 
Field Duplicate 
Holding Time 
In-Between (metals - B's -+ J's ) 
Initial Calibration 
Internal Standard 
Lab Duplicate 
Concentration exceeded Linear Range 
hIS/MSD or LCS/LCSD Precision 
hlahix Spike/Malrix Spike Duplicate 
Other (see DV worksheet) 
Festicide Degradation 
Plost Spike 
Re-extrac tion/ Re-analysis 
Serial Dilution 
Spiked Surrogate 
Tune 
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Inorganic: Parameters 

Quality Control Review 
The following list represents the QA/QC measures that are typically reviewed during the 
data quality evaluation procedure for inorganic parameters. 

Holding 'rimes - The holding times are evaluated to verify that samples were extracted 
and analyzed within holding times. 

Blank sarnples - Sample preparation, initial calibration blanks/continuing calibration 
blanks, and equipment blanks were provided for thks project. Blank samples enable the 
reviewer .to determine if an analyte may be attributed to sampling or laboratory 
proceduns, rather than environmental contamination from site activities. 

Lab Control Sample (LCS) -This sample is a "controlled matrix", in which target 
parameters have been added prior to digestion/analysis. The recoveries serve as a 
monitor of the overall performance of each step du& the analysis, including sample 
preparation. 

PreiPost Digestion Spike (MStMSD) - Spike recovery is used to evaluate potential 
matrix interferences, as well as accuracy. Precision information is also determined by 
calculating the reproducibility between the recoveries of each spiked parameter. 

ICP Interference Check Sample - This sample verifies t-he lab's interelement and 
backgrow~d correction factors. 

Initial Calibration Verification - This parameter ensures that the instrument is capable 
of producing acceptable quantitative data for the target analyte list to be measured. 

Continui~~g Calibration Verification - This one-poht, mid-range parameter establishes 
that the initial calibration is still valid by checking the performance of the instrument on 
a continual basis. 

XCP Serial Dilution - The serial dilution of samples quantitated by ICP determines 
whether cbr not significant physical or chemical interferences exist due to the sample 
matrix. 



DATA QUALITY EVALUARON SUMMARY 

Lead Analyses 
The QA/QC parameters for the Metals analyses for all of the samples were withim 
acceptable control limits, except as noted below. 

Blanks 
The Metals target parameters detected in blank samples are listed in Table 2. 

TABLE 2 
Blank Contamination: Metals 
Charleston Naval Complex, Zone F, SWMU 175, Charlesfon, SC 

SDG Lab Sample Sample ID Sample Parameter Lab Units Flag Concentrations 
ID Type Result 

443574 1200019363 LB Lead 0.370 rng/Kg c1.85 mgtKg 

All concentrations in the samples were greater than five times the concentration reported in 
the laboratory blank, therefore no flags were applied. 

Conclusion 
A review of the analytical data submitted regarding the investigation of SWMU 175 in Zone 
F at the Charleston Naval Complex, Charleston, South Carolina by CHZM HILL has been 
completed. An overall evaluation of the data indicates that the sample handling, shipment, 
and analytical procedures have been adequately completed, and that the analytical results 
should be considered usable as qualified. 

The analytical data had only minor QC concerns regarding lead in the laboratory blank, but 
no qua-g flags were applied to the analytical results. The validation review 
demonstrated that the analytical systems were generally in control and the data results can 
be used in the decision making process. 
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m S A E  - Monitoring Well NBCF613006 
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Monitoring Well NBCF613008 

GEOLOGIC DESCRIPTION 

Surface conditions: Asphalt 

Gravel from 0.3 t o  4 feet bgs. (logged from 
post hole cuttings) 

med~un s t i t f ,  mo~s t .  

B 9  ts 12 f t .  bgs .  slight Increase n sand 



@ CH2MHILL -- PROJECT NUMBER 

15881 4 

WELL NUMBEI3 

F613GW009 SHEET 1 OF 1 

PROJECT : Charlegon Naval Comptec_ . -. .......... LOCATION -- - : . C_harleston. SC . .  -. .. -. - -. . - - -- - - . .- - - 

DRILLING CONTRACTOR : EEG - - - -  . ~- . .  - - -- - 

WELL COMPLETION DIAGRAM 

A 

DRILLING METHOD AND EQUIPMENT USED : hollow sternauger ... ...... -- 

WATER LEVELS : 3.79' bls START : 06107/2&1"- END : 06/07/2001 LOGGER : T. WLyIATL 

3b 1 - Ground elevation at well 

. . . . .  ............. 
... .....: ....: .... .:::::;..... ....... ........ ............. .>:I.:.>: ... :.>i.. 2- Top of casing elevation . . . . . . . . . . . . . . .  " . . .  ... .=.>> . . . . . . . . . . . . . .  . . . . . . . . . . .  ......... :.:.,.>:.:. . . . . . . . . . . . . .  

3a - 3- Wellhead protection cover type Rush mount 

a) drain tube? 

b) concrete pad dimensions 2.~2' 

7---- 4- Oia./type of well casing 2" 

2.3' 

5- Typelslot size of screen 0.010 ' sloned well screen 

. . .  . . .  . . .  13.3' . . . . . .  . . 6- Type screen filter lt2 sand . . .  . . . . .  . . . . . . .  4 e - K :  --. . . .  a) Quantity used 8.5 bags . . .  
. . .  . . . - -  . . 

. . . - -  . . .  . . .  . . .  . . .  . - . . . .  . . .  . . . .  . . .  . . .  . . . - -  
-- . . . .  . . . . 7- Type of seat bentonite pelets 

10' 

. . .  . . . .  

I-* 
r3 

Note: Diagram not to scalt!. 

. . .  . . .  . . .  . . .  . . 
. . . .  

. . .  . . . .  . . . . . .  . . .  
. . .  . .  . . .  . . 
. . . . 
. . . . .  . . .  . . .  . . . . .  . .  . . .  . . .  ~. . . .  . . . . . .  

- . I . :  . . .  . . .  . .  . . . .  . . .  
. . .  . .  . . .  . . 

. .  . . .  
. . . . .  
. .  . . 
~. . . . -  . . .  . . 
. .  . . . .  . . . . . .  . .  . . .  . .  . . 

- - 
- 

. . . . . .  - 
. . . . . .  - 

. . .  . . . .  . . .  
. . . . . .  . . .  . . . .  . . .  . . .  

- .  . ~ 

. . . . . . .  . . . .  . . . . .  
. . .  . . 

a) Quantity used 5 gal bucket 

-, 5 Development method 

Development time 

Estimated purge volume 

6 
Comments Grout weight = 

Total Depth (BTOC) = 

Final field parameters collected during well development ( ) : 
pH = 

conductivl(y = 
temperature = 

. . - . . . .  . . .  - . . .  
- . . .  . . - . . .  
- - 
- - - - 
- - 

. . . . .  - 
- - - -. 

. . . .  -~ - 
- - 

. . . . . . . . . .  . . . . . . .  - I : - . /  - . . .  . . . .  ~. . . .  . . .  . . .  . . . . .  . . .  . . . . .  . . . .  
. . .  . . . .  . . . . . .  . . .  -~ . . . . . .  . . .  . . . .  
. . .  . . . .  . . . .  . . . . . . .  
. . . .  . . 

. . . . 

. . . . 
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Initial Comments and Responses on the Draft Final Zone F RFI Report 
Specific to AOC 613 

April 7,1999 

SCDHEC (Eric Cathcart) Comments on The 
Zone F Draft RCRA Facility Investigation Report 
(dated 31 December 1998) NAVBASE Charleston 

February 26,1999 

Comment 1: Soil sample blanks for the following areas contained detectable contaminants: 
SWMU 4, AOC 619, SWMU 36, AOC 620, SWMU 109, AOC 607, AOC 609, AOC 611, AOC 
613, AOC 616, AOC 617, and Grid soil samples. Groundwater blanks contained detectable 
contaminants for the following areas: AOC 619, AOC 620, SWMU 109, AOC 607, AOC 609, 
AOC 613, GEL samples, Location 240, AOC 627, and Grid groundwater samples. These 
detections were noted in the volatile, semivolatile, and metals methods. In accordance with 
the Environmental Protection Agency, Standard Operating Procedures for sample collection, 
trace contaminants in field, trip, equipment, and distilled water blanks may indicate a 
problem with either decontamination procedures and/or cross contamination of samples 
during collection or transport. The RFI report should N l y  explain the existence of trace 
contaminants in blanks. Please revise the text to include this/ these explanation(s). 

Response 1: The Project Chemist has reviewed and evaluated the data and compiled the 
findings in the following memo to the Project Team for review and approvaI. 

Memorandum 

To: Charleston Naval Complex Project Team 

From: Charlie Vernoy, EnSafe 

Subject: Response to Comments on the Draft Zone F and K RFI Reports 

Date: March 31,1999 

Several comments by the South Carolina Department of Health and Environmental Control 
(SCDHEC) on the Draft Zone F and K RFI Report discuss the context of the Data Validation 
section and how blank contamination can be further explained relevantly to specific site 



samples. This memo is intended to explain the data validation process and how it relates 
to blank contanlination associated with the RFI report process for the Charleston Naval 
Complex (CNC) project and offer a resolution to stated comments. For demonstration 
purposes, AOC 607 in Zone F has been designated as the site to be addressed in this memo. 

As part of the RFI process at CNC, chemical environmental samples undergo a third party 
data validation review process following USEPA Functional Guidelines. This process 
includes the review of analytical data generated at specific data quality objectives (DQOs) 
and making a determination of the validity of the results through implementation of the 
functional guidr!lines and providing professional judgement in the qualification of the data. 
DQOs include the collection and analysis of quality control (QC) blanks which are 
intended to ildentify possible contaminants that may be associated with the 
collection/analysis process. 

To assess possible cross contamination from sampling procedures, deionized water, 
equipment, and field blanks are collected on a weekly basis per sampling event and trip 
blanks are submitted daily when volatile organic coml)ounds (VOCs) are requested for 
analysis. The 1.aboratory is also required to provitle data on internal laboratory 
contamination and must analyze method blanks according to specific method 
requirements. The QC blanks and environmental san~ples are analyzed by the same . . .... 

methods and are routinely batched in the same Sample Delivery Group (SDG). A typical 
SDG includes a total of 20 samples. Batching QC and er~vironmental samples together in 
the same SDG provides needed information to the d'ata validator to make necessary 
decisions about the quality of the data. There are occasions when a sampling event at a 
particular site will have multiple SDGs and it becomes the responsibility of the data 
validator to incc~rporate the findings of QC blanks into other SDGs associated with the site. 

Each SDG has its own data package incorporating the analytical results of samples and 
providing necessary QC data to make judgements about the validity of the data. When 
reviewing the ciata, the validator follows strict guidelines and must qualify sample data 
when appropriate. Contamination found in QC blank data is one aspect where qualification 
of data is necessary. Functional guidelines state that when contamination is found in QC 
blanks the validator must incorporate the findings to site samples where applicable. The 
way the validator applies the finding is through the "5x" or "lox" rule. The "5x" rule is 
taking the analytical result of the contaminant found in a QC blank and multiplying the 
result by five. If a compound is found in all associated blanks, then the highest result is 
subjected to the rule. The adjusted result is then con~pared to all site samples and if 
detections in site samples are less than the adjusted result of the blank contaminant, site 
sample detections are adjusted to non-detect. This rule covers all compounds except for 
acetone, methylrme chloride, 2-butanone, and bis(2-ethyhexyl)phthalate, which are known 
laboratory and possible field sampling contaminants, where the "10x" rule will apply. ""4, 

Upon completion of the data review process, the validator generates a validation report 



Response to SCDHEC (Eric F. C a t h c a r t )  Comments 
Draft RCRA Facility Investigation Zone F 

Dated February 26, 1999 

which includes the functional guideline checklist with instructions on qualifying data, 
actual data sheets of site samples showing data qualifiers, an electronic file of the site 
sample data with qualifiers, and a summary report outlining deficiencies noted and data 
qualifiers used. EnSafe reviews the report for consistency and electronically adds the data 
files to a database. Once the data is validated and added to the database it becomes final 
and is used in writing nature and extent, fate and transport, and risk assessment sections 
for RFI reports. As part of the Data Validation section in the CNC RFI reports, all SDG data 
validation summary reports and database spreadsheets are included for review. 
As part of the RFI report process, all contaminants detected in site samples that are not 
validated to non-detect are to be mentioned in the nature and extent section and compared 
to regulatory limits such as risk-based concentrations, soil screening and maximum 
contaminant levels. In short, if an adjusted blank contaminant detection was not higher 
than the site sample detection, then the site sample result is reported in the RFI report. This 
result would then be reviewed as a possible chemical of potential concern (COPC) or 
chemical of concern (COC) and identified as such where applicable. The quarterly 
monitoring sampling program would help to determine if a COPC or COC was from cross 
contamination or actual detection. 

Section 4.3 in the Zone F and K Draft RFI reports summarized blank contamination found 
in common multiple blanks associated with a particular site (usually first round sampling 
events). The sections did not list contaminations found in only one blank because of the 
assumption that it was a single occurrence and not part of a trend. The data validation 
summary reports listed all blank contamination per SDG but do not point out trends 
between the SDGs. 

In addressing comments concerning blank contamination at CNC, AOC 607 was used to 
demonstrate the association between field and method blank detections in all sampling 
events under the RFI in Zone F. Tables 1 and 2 list compounds detected and the ranges 
associated with the blanks. The asterisk denotes compounds that were detected in a blank 
but were not detected in a site sample. 

Table 1 - Soil AOC 607 

Field Blanks Range 
1234678-HxCDF 3.76-1 1.7 pg/L 
123478-HxCDF 0.704-2.29 pg/L 
123678-HxCDD 2.747.37 pg/L 
123678-I-fxCDF 1.3 pg/L 
123789-HxCDD 50.2-131 pg/L 
234678-WxCDF 2.74-3.5 pg/L 

2-Butanone 23 ug/L 
Ace tone 4-120 ug/L 

Method Blanks 
1234678-HpCDD 
234678-HxCDF 
Acetone 
Aluminum 
Bery Ilium 
bis(2- 
EthyIhexy)Iphthalate 
Butylbenzylphthalate 
Chloroform 

Range 
3.67 pg/L 
3.15 pg/L 
2-12 ug/L 
2.27 ug/L 
-035-.039 ug/L 
45-53 ug/L 
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Acetonitrile 2800-14000 ug/L 
Aluminum 246 ug/L 
Barium 16.7 ug/L 
Benzyl Alcohol* 2 ug/L 
Beryllium 0.31-.41 ug/L 
Bromodichloromethane* 13 ug/L 
Calcium 18.7 ug/L 
Chloroform* 34 ug/L 
Chromium 1 ug/L 
Copper 0.75 ug/L 
Cyanide 3.5 ug/L 
Iron 596 ug/L 
Magnesium 1340 ug/L 
Manganese 13.3 ug/L 
Mercury 0.11 ug/L 
Methylene Chloricie 1-14 ug/L 
Napthalene 1 u ~ / L  
Nickel 14 ug/L 
N- 1-4 ug/L 
Nitr osodimethyla~nine* 
OCDD 388-744 pg/L 
OCDF 2.5-6.71 pg/L 
Potassium 1320 ug/L 
Sodium 6410 ug/L 
Thallium 6.8 ug/L 
Tin 2.8 ug/L 
Toluene 2 ug/L 
Vanadium 1.7 ug/L 
Zinc 7.1-10.3 ug/L 

Chromium* 
Iron 
Lead 
Methylene Chloride 
OCDD 
Thallium 
Tin 
Vanadium 

Notes: 
* Compounds not detected in any site samples. 

Table 2 - Water AOC 607 

Field Blanks Ranges 
1234678-HpCDD* 3-6 pg /L 
234678-HxCDF* 3 p d L  
Acetone 3 ug/l 
Aluminum 9.3-19.6 ug/L 
Antimony 1.7-2.8 ug/L 
Arsenic 2.2-2.5 ug/L 
Barium 34.98 ug/L 
BEHP* 1-110 ug/L 
Bromodichloromeihanc2 ug/L 
* 

Method Blanks Ranges 
1234789-HpCDF*3.76 pg/L 

234678-HxCDF* 6.45 pg/L 
Acetone 3-7 ug/L 
Alurninum 12-23.8 ug/L 
Antimony 1.6-6.22 ug/L 
Arsenic 2.53-2.67 ug/L 
Barium .35-2.55 ug/L 
BEHP' 1-10 ug/L 
Benzene* 1 ug/L 
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Calcium 
Chloroform* 
Chromium 
Cobalt 
Di-n-octyl phthalate* 
Iron 
Magesnium 
Manganese 
Methylene Chloride 
Nickel 
OCDD* 
OCDF* 
Potassium 
Silver 
Sodium 

Tetrachloroethene 
Zinc 

Benzoic acid 4 ug/L 
Cdcium 60.5 ug/L 
Chlorofonn* 1-3 ug/L 
Cobalt 1.24 ug/L 
Copper 1.14-2.5 ug/L 
Cyanide* 1.79-2.5 ug/L 
Diethylphthalate* 1 ug/L 
Heptachlor* 0.012 ug/L 
Iron 20.1-32 ug/L 
Lead .91-1.4 ug/L 
Magesnium 50.656.9 ug/L 
Manganese .5-1.2 ug/L 
Methylene Chloride2-17 ug /L 
Nickel .72-1 ug/L 
OCDD* 7.35-11 pg/L 

QCDF* 5.66 pg/L 
Potassium 178 ug/L 
Silver 1 4-1.94 ug/L 
Sodium 27.5-107 ug/L 
Tetrachloroethene 2 ug/L 
Thallium 3.4-3.75 ug/L 
Tin 19.6 ug/L 
Toluene 2 ug/L 
Vanadium 0.813 ug/L 
XyIene* 1-2 ug/L 
Zinc 7.61-10.2 ug/L 

Notes: 
* Compounds not detected in any site samples. 

In reviewing the compounds for both lists, explanations can be made as to why certain 
compounds were detected. The majority of compounds that make the lists are inorganics. 
In comparing the method blank lists there was an increase of inorganic compounds 
detected in the water events as compared to the soil events. Detections generally ranged 
higher for the water event method blanks. The field blank lists showed virtually the same 
number of inorganic compounds for both soil and water events. In contrast to the method 
blanks, detections of common metals in the field blanks generally ranged higher for soil 
events. A possible reason for the high incident of metals in field blanks maybe the water 
from the North Charleston Water System which is used for the on-site carbon 
filtered/single canister deionized water system. The deionized system is routinely 
maintained by the Culligan company, but even working at optimal efficiency the system 
cannot filter out all compounds. The same can be said of the laboratories that use a carbon 
filtered/dual canister deionized system to filter water for the method blanks. Eliminating 
all metal detections from blank analyses is an insurmountable task and efforts to identify 
exact sources of metals are impossible. 
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The organic blank detections are easier to explain in some cases. For example, the VOCs 
bromodichloro~nethane and chloroform were detected field blanks for the soil and water 
events and but just chloroform was detected in the method blanks. The two VOCs are 
common by-products of the chlorination process of municipal water systems. As noted in 
the tables, bron~odichloromethane and chloroform were not detected in any site samples 
during water sampling events. 

The chlorinatedl dioxin and dibenzofuran detections noted in the field and method blanks 
are common cointaminants found in a dioxin lab. Due to the extremely low detection limits 
(parts per quadrillion) that a dioxin lab routinely meets due to current technology, it has 
become extremely difficult to decontaminate glassware down to non-detect levels. 
However, once the 2,3,7,8-TCDD Toxicity Equivalency Factors (TEFs) are applied to the 
results, the ove:rall detections are minimal. 

It is possible for acetone to be detected in samples because of the decontamination 
procedures at CNC that use isopropyl alcohol. Acetone being a contaminant of isopropyl 
alcohol. But the decontamination procedures used in t:he field are not what laboratories 
follow so the acetone detections in the method blanks rnust be from cross contamination 
in the lab. Acetone is used in laboratories as a solvent for the extraction of soils. 
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Methylene chloride is not used in decontamination procedures but was detected in field 
blanks as well as in method blanks. The explanation for this is that laboratories use 
methyiene chloride when performing water extraction for semivolatile and pesticides 
analyses and very likely cross contamination with CNC samples has occurred. Methylene 
chloride has not been identified as a COC at AOC 607. 

Tetrachloroethene (PCE), also not used in decontamination procedures, was detected in 
the field and method blanks for the water events. AOC 607 has large PCE detections in the 
shallow and intermediate groundwater around building 1189 and it is very possible that 
cross contamination between samples as occurred. The detections for PCE do not affect the 
results found in the site samples. 

The detections of benzene, toluene, and xylene are all below their respective method 
detection limits (MDLs) and cannot be verified as a true detection. The high detections of 
acetonitrile (an Appendix IX compound) occurred in two field blanks collected in 11/96. 
Both blanks were from the same SDG and no associated site samples had detections of the 
compound. 

The phthalate compounds detected in both field and method blanks are commonly found 
in plastics found in disposable gloves and glassware. The phthalates that were detected in 
blanks during water events were not detected in any site samples. Phthalates were 
detected in the method blanks during soil events and not the field blanks leading to the 
speculation that phthalate contamination is caused by the laboratory. 

CH2M-Jones Response Clarification: See documenf "Response to Reply to Comment 
Responses" 

AOC 6131615lSWMU 175 
Comment 8: 
The area downgradient of well GEL014 has not been fully delineated. Information should 
be reported from existing wells at other areas of investigation or a request should be 
submitted to install additional wells. Please include all information pertaining the 
assessment of the petroleum contamination by the UST program of SCDHEC. 

Response 8: 
An additional well was installed downgradient of GEL014. The results relative to the 
arsenic will be discussed in the Final Zone F RFI. Recommend transfer of this area to 
the UST program to address fuel constituents. This report will be available to the 
Project Team when available. Free product is present in GELOl4. 

CH2M-Jones Response Clarification: The R F I  Report Addendum addresses constituents 
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detected in FGEI>GW014 and surrounding wells, and inclurts information regarding the UST 
program. 

Comment 9: 
An analysis was performed for one quarter in well GEL014 for total petroleum 
hydrocarbons (TPH) with significant results. TPH is not a "recognized" component and 
therefore lacks either an MCL or RBC. Emphasis should be placed on results of VOC and 
SVOC analyses. 

Response 9: 
Comment duly noted, TPH results were presented not for nature and extent or risk 
purposes but only to provide the reviewer a complete set of all data collected. 

CH2M-Jones Response Clarification: No clarification required. 

Comment 10: 
Point risk estimates for DPT 11 and DPT 15 are listed as "No COPC's detected"; however, 
no data exists for DPT 11 or DPT 15. The point risk estimate figure should be revised to 
indicate that sa:mples were "Not Taken". 

Response 10: 
Discrepancies will be investigated and the figure will be revised accordingly. 

CH2M-Jones Response Clarification: Comment noted;figure not applicable to RFI Report 
Addendum. 

Comment 11: 
The RFI Report mentions an underground storage tank that "allegedly contained waste oil 
and other waste liquids". Due to the uncertainty of the contents, the Department 
recommends sampling for all possible contaminants including, but not limited to, 
breakdown products (ie., vinyl chloride, etc). 

Response 11: 
Soil screening samples were generally analyzed for KOC, SVOC and metals at DQO 
Level 111. In addition 10% of the samples were duplicated and analyzed for Appendix 
IX parameters at DQO Level IV. 

Groundwater screening samples were generally analyzed for the same sets of 
parameters. Due to the low hydraulic conductivity of the sediments, several locations -+ 

had partial parameters collected. When this occurred,. VOCs were the highest priority 
to ensure effective monitoring of the UST. In addition, several shallow and one deep 
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monitoring wells were installed and sampled. Each well was sampled four times and 
analyzed for VOCs, SVOCs and metals at DOQ Level I11 with duplicate samples 
analyzed for Appendix IX at DQO Level IV. 

CHZM-Jones Response Clarification: N o  clarzfication required. 
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Comment 2: 
Section 4.3. "Data Validation Reports'' is an enumeration of the results and detections of 
blank samples in soil and groundwater. These results should be interpreted in a relevant 
and meaningful manner by describing if the blank detection means the contaminant is 
present in the sample, is a product of cross-contamination, etc. This would clarify the 
significance of l.he presence of certain contaminants in the samples collected at each unit. 
As written, con tributes minimum value for the review of the document. Please revise this 
section. 

Response 2: 
The Project Chemist will review and evaluate the data and compiIe the findings into a 
memo for the Project Team's review and approval. Please see response to E. Cathcart 
Comment # 1. 

CH2M-Jones Response Clarification: No further clarification needed. 

Comment 3: 
Table 6.4 which calculates the Soil Screening Levels for the protection of groundwater 
needs to revise and recalculate the values for Thallium and Benzo(a)pyrene. The MCL 
values for the Target Leachate Concentration are not correct, therefore the calculated SSL 
values need to be verified. Please correct and consider implications throughout the report. 

Response 3: 
The MCL value for benzo(a)pyrene in Table 6.4, used as the unadjusted target leachate 
concentration, is shown incorrectly as 0.002 m e ;  it should be 0.0002 mgL, and will be corrected 
in the final repctrt. The unadjusted target leachate concentration of 0.0005 mglL shown for 
thallium is actually the MCLG rather than thallium's MCL of 0.002 (see column heading in 
table), and is therefore more conservative (lower) than the MCL. The Soil Screening Guidance: 
User's Guide sprzcifies the use of a nonzero MCLG, MCL, or HBL (Equation 10, p. 29) to 
determine the target soil leachate concentration. In any event, neither of the calculated SSLs 
from Table 6.4 was used in the Section 10 screening tables. Because benzo(a)pyrene has an EPA- 
calculated SSL of 8 mgtkg (Soil Screening Guidance: Technical Background Document, Appendix 
A), that value was used in the tables. The EPA-calculated value of 0.7 mgikg for thallium would 
have been used in the screening tables, except that thallium's background reference value of 1.24 
mgkg for subsu~:face soil was higher, and was therefore used instead. Sometime after the draft 
RFI report for Zone F was submitted, SCDHEC requested that background reference values for 
inorganics not be used in place of corresponding SSLs in the fate and transport screening tables --%. 

when they exceed the SSLs. Consequently, 0.7 mgkg will be used as the SSL for thallium in the 
final RFI report. 
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CHZM-Jones Response Clarification: SSLsfor both Thallium and Benzo(a)pyrerze are taken 
from the Soil Screening Guidance:Technical Background Document, adjusted for DAF = 10. 
CH2M-Jones does not agree that background values that exceed SSL  values should nof be 
considered in the assessment of COCs. Thert$ore, if background data indicate that background 
values exceed the SSL,  these background data will also be used as screening levels in assessing 
whether a chemical may be a COC. 

Comment 4: 
The second paragraph of page 6.16 needs to be revised for the statements made about the 
use of the highest of background values (upper or lower soil) used as the screening 
alternative to SSLs. The same approach is mentioned for groundwater where the greater 
of shallow or deep background concentrations is used as an screening alternative to the tap 
water RBCs. Using this approach defeats the purpose of collecting two set of samples 
(upper and lower) to determine background reference concentrations and is not a 
conservative screening process. In addition, the same paragraph states that this approach 
is proposed based only on assumptions. The Screening process should continue as 
previously approved. Please revise this paragraph and consider implications throughout 
the report. 

Response 4: 
Contaminant transport from soil to groundwater involves infiltration of rainwater into 
the soil followed by percolation downward through surface soil and subsurface soil (the 
vadose, or unsaturated zone), through the water table into the saturated zone (the 
unconfined aquifer). Each molecule of water is exposed to contaminants in both surface 
and subsurface soil as it moves downward to the aquifer. Because the migrating soil 
water is also exposed to background concentrations of soil constituents at each level, the 
only relevant background concentration for making comparisons to contaminant 
concentrations is the greater of the surface soil or subsurface soil values. Collecting 
background soil samples at both depths is necessary because most human health risk 
assessment applications require comparisons to background for surface soil only. 
Because of SCDHEC's request (see Response 3 above) that background values not be 
used in place of SSLs, however, this is a moot point. 

As stated in the paragraph in question on page 6.16, the lithology of the surficial aquifer 
in Zone F is complex. Given the uncertainty about the interconnectedness of the 
portions of the aquifer encountered in each well, groundwater results from each depth 
(shallow or deep) will be screened only against background reference values from the 
corresponding depth for the final report. 

CH2M-Jones Response Clarification: See document "Response to Reply to Comment 
Responses" for revised E nSafe response. 
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Comment 5: 
Please clardy in the text that according to EPAfs latest guidance on dioxins the 1,000 ng/Kg 
(as 2,3,7,8-TCDD TEQs) is based on a residential cleanup level with a risk level of 1E-4. 
Please clarify also that this cleanup level is being used as a screening number due to the 
complex and time-consuming calculations involved with risk presented by dioxins. For 
instance page 7.7 needs this clarification. Please correct accordingly. 

Response 5: 
The above clarifications will be made in the revised report with one exception. The 
1,000 nglkg PRIG for 2,3,7,8-TCDD TEQs is based on an industrial scenario and a target 
risk of 1E-04. 

CH2M-Jones Response Clarification: Dioxin detections in soil duplicate samplesfrom 
AOC 613 were at least 3 orders of magnitude lower than the 2,000 n g k g  TEQ PRG quoted, and 
thert$ore were not considered of concern at the site. 

Comment 6: 
Page 7.10, "Surrunary of COPCs" paragraph makes the statement that "If no groundwater 
impacts were identified, the current soil concentrations were considered sufficiently 
protective of t h c a  underlying aquifer". The Department does not necessarily agree with this 
statement. Other factors as age of the unit, age of spills, type of contaminants present, 
barriers present (asphalt, concrete, etc.) would influence the presence of contaminants in 
groundwater. Please modify this statement and consider this factor when making this 
statement in reference to a specific unit. 

Response 6: 
The factors mentioned above will be considered when evaluating soil's potential impact 
to the groundwater. 

CH2M-Jones Response Clarification: See document "Response to Reply to Cornmmf 
ResponsesVfor nvised EnSafe response. 

Comment 7: 
It may be appropriate to determine a background reference concentration, at Zone F soil 
and groundwater, for chemicals considered essential nutrients specially for iron. This 
natural nutrient has been detected at higher concentrations than usual throughout this 
zone and may he of concern. An evaluation can not be properly done at this time without 
having an appropriate background concentration and it has been dismissed many times 
without furthe1 consideration. This should be corrected in the final.RFI report. 
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Response 7: Printouts of iron detections in both soil and groundwater exhibit smooth 
distributions with one high anomalous concentration in each case. Iron in soil samples 
appears to correlate closely with aluminum, indicating that high concentrations of both 
metals are related to high percentages of clay in the sample. Scatterplots of iron vs. 
aluminum would help confirm this interpretation, and would also make it possible to 
identify individual samples with genuinely anomalous high iron concentrations. 

Agreed, a background concentration should be developed for iron. Since iron is an 
essential nutrient, there is no clear guidance for iron risk assessment for human health 
and therefore no clear risk based remedial alternatives to the background concentration. 
For sites with iron reported at concentrations above the background reference 
concentration it is highly recommended that the Project Team develop a framework for 
managing such sites. However, it will be necessary to do so with a minimum of risk 
based decision making tools. 

CH2M-Jones Response Clarification: Background concentrations for iron are ident$edfiom 
grid samplesfrom combined Zones E and Ffor the AOC 613/615/SWMU 275 area. The 
concentrations presented in Technical Memorandum: A Summary of Inorganic Chemical 
Concentrators in Background Soil and Groundwafer the CMC, dated November 2001 will be 
used for screening. 

Comment 8: 
This comment is applicable to all units in Zone F. The Risk uncertainty section generally 
summarizes all detections and explain contributing or mitigating factors to be considered 
when reaching a decision on the fate of the unit. Since groundwater contamination is 
assessed based mainly on the first quarter of groundwater sampling, mitigating or 
contributing factors, such as results of subsequent rounds of groundwater sampling that 
confirm or refute possible contamination, should be acknowledged. Also, new 
contaminants detected should be mentioned. Please review the report. 

Response 8: 
The Navy agrees and will evaluate all available data for incorporation into the final 
report. 

CH2M-Jones Response Clarification: Nofurther clarification required. 
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Comment 24: 
The presence and/or confirmation of removal of several USTs and associated piping within 
the area of AO(Z 613 and 615 should be clarified; as well as it needs to be confirmed if the 
UST program it; assessing or remediating this area. Please include a clear summary of this 
information in the revised RFI report. 

Response 24: 
Agreed. 

CH2M-Jones R.esponse Clarification: No further clarzfiation required. 

Comment 25: 
The report states that soil screening data was collected and analyzed in lieu of discrete soif 
samples as proposed in the approved work plan. The work plan however, also proposed 
that 10% of the samples will be analyzed for Appendix IX constituents. This approved 
proposal has not been met. Additional Appendix IX samples should be collected. The 
reported presence of dioxins in groundwater after the first round of sampling at one of the 
wells, calls for additional sampling. 

Response 25: 
A total of 65 soil and 58 groundwater screening samples were collected, along with six 
duplicate soil and five duplicate groundwater samples which were analyzed for 
Appendix IX parameters. 

CH2M-Jones Response Clarification: Appendix IX parameters were only analyzed in 
additional duplicate samples where previously detected Appendix IX constituents indicated a 
substantial presence on the site. There is no reason fo suspect that dioxins have been released at 
this site. 

Comment 26: 
At this group of units, the soil investigation was done by collecting screening samples at 
a depth that is between the surface and subsurface soil layers. Only one discrete sample 
was collected and analyzed at the subsurface soil interval. Any conclusion about the 
lower soil contamination would be inappropriate and the least speculative in nature. All 
lower soil conclusions and statements should be revised in this section of the report, 
specially the fate and transport section. There is a considerable investigatory gap on this 
group of units that need to be filled. Additional work is needed. 

Response 26: 
The final will be rewritten to clarify statements regarding subsurface soil. The Fate and - F-+ 

Transport section compares surface and subsurface soil concentrations to SSLs 
considered protective of groundwater to evaluate the potential impact to shallow 
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groundwater. The Navy has collected 58 groundwater screening samples and four 
rounds of samples from 14  monitoring wells and analyzed these of DQO 111. This 
should be sufficient to characterize the site. 

CH2M-Jones Response Clarification: Suficient discreet samples were collected as described 
i n  the two Work Plan Addenda to adequately characterize the site soil. 

Comment 27: 
Tables 10.7.9 and 10.7.10 need to be corrected. These tables show the results of 
groundwater sampling, therefore the units should be ug/L instead of ug/Kg. Please 
revise. 

Response 27: 

These tables will be revised to present the proper units. 

CH2M-Jones Response Clarification: No further clarification required. 

Comment 28: 
Table 10.7.11 needs to be corrected for the MCL for dioxin, which is 0.03 ng/L instead of 
1,900. Please revise. 

Response 28: 
The table will be revised to show the correct MCL. 

CH2M-Jones Response Clarification: Nofirther clarification required. 

Comment 29: 
A preliminary comparison of soil screening samples collected showed the PCE, Methylene 
chloride, Benzo(a)anthracene, Arsenic, Chromium, and Thallium exceeded their respective 
SSLs or lower soil background reference concentrations. In addition, a fair assessment of 
contaminant presence is further complicated because of the erratic changes on the group 
of parameters analyzed at each sampling location- The logic for this sampling scheme is 
not well understood nor it helps the Department on making a contamination presence 
determination. All Appendix IX constituents are suspect to be present within these group 
of units. Further sampling, as asked by previous comments, should include the full set of 
Appendix IX analytes. 

Response 29: 
Please refer to the response to Comment 26. 
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CH2M-Jones R.esponse Clarification: Nofurther clarifil:ation required. 

Comment 30: 
Table 10.7.28 w8as incomplete. This table should summarize all CQCs for dl media. Please 
revise for the nussing groundwater COCs. 

Response 30: 
The table will be revised to show all COCs. 

CH2M-Jones R.esponse Clarification: No further clarzj5~:afion required. 
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SCDHEC (Eric Catheart) Reply to Comments 
received 7 April 1999 on The Zone F Draft RCRA Facility 

Investigation Report (dated 31 December 1998) 
Charleston Naval Complex 

Comment 1: Soil sample blanks for the following areas contained detectable contarninants: 
SWMU 4, AOC 619, SWMU 36, AOC 620, SWMU 109, AOC 607, AOC 609, AOC 611, AOC 
613, AOC 616, AOC 617, and Grid soil samples. Groundwater blanks contained detectable 
contaminants for the following areas: AOC 619, AOC 620, SWMU 109, AOC 607, AOC 609, 
AOC 613, GEL samples, Location 240, AOC 617, and Grid groundwater samples. These 
detections were noted in the volatile, semivolatile, and metals methods. In accordance with 
the Environmental Protection Agency, Standard Operating Procedures for sample collection, 
trace contaminants in field, trip, equipment, and distilled water blanks may indicate a 
problem with either decontamination procedures and/or cross contamination of samples 
during collection or transport. The RFI report should fully explain the existence of trace 
contaminants in blanks. Please revise the text to include this/these explanation(s). 

Response 1: The Project Chemist has reviewed and evaluated the data and compiled the 
findings in the following memo to the Project Team for review and approval. 

Memorandum 

To: Charleston Naval Complex Project Team 

From: Charlie Vernoy, EnSafe 

Subject: Response to Comments on the Draft Zone F and K RFI Reports 

Date: March 31,1999 

Contents of the memorandum not included. Refer to original comment letter. 

SCDHEC response: 

The presence of tetrachloroethene in thefield and method blanks for groundwuter samples 
and the Nay's suggestion that cross contamination may have occurred between samples for 
AOC 607 concerns the Department. The Navy should make every effort to prevent cross 
contamimtion in future samples. Field personnel should review the procedures for sample collection 
and shipenf  as noted in CVA Final Comprehensive Sampling and Analysis Plan dated 30 August 
1994 and the EPA Region IV E nvironmental Compliance Branch Standard Opuatina Procedures 
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and Quality Ass;urance Manual. 

The Navtj's explanation for the high incident of metals in thefield blanks should be validated 
through water quality datafrom the North Charleston Water System. The data report should be 
submitted within! ninety days ofreceipf of this letter. 

Response: 
EnSafe will contact the City of North Charleston to inquire if such data is available and, 
if so, obtain a copy for comparison to the metals detected in Zone F field blanks. 

CH2M-Jones Response Clarification: Datafrom the City for the time period during 
described sampling is not available for comparison. 

Comment 8: 
AOC 613/615 and SWMU 175 
The area downgradient of well GEL014 has not been fully delineated. Information should 
be reported from existing wells at other areas of investigation or a request should be 
submitted to install additional wells. Please include all information pertaining the 
assessment of the petroleum contamination by the UST program of SCDHEC. 
Response 8: 
An additional well was installed downgradient of GEL014. The results relative to the 
arsenic will be discussed in the Final Zone F RFI. Recommend transfer of this area to 
the UST progr8am to address fuel constituents. This report wilt be available to the 
Project Team when available. Free product is present in GEL014. 

SCDHEC response: 

The Navy informed the Department during the 23 April 2999 Team meeting that the 
additional well that was installed dmgradienf of GEL014 was installed approximately 9 months 
ago. The Navy should revise the well location map to include the new well. The Department also 
recommends sanzpling the well for the Appendix JX at DQO Level IV. The Department 
recommends production of a map showing the location of thefcrel distribution map  in relation to the 
knomfiee product. The N a y  should not exclude areas downgradient ofGELOI4 that may contain 
free product. The. Navy informed the Department during the 23 April 1999 Team meeiing that the 
source ofthepee product in GEL014 has been removed. The Department will hold afinal decision 
about the site unrLil the above noted information is provided and reviewed. 

Response: 
The well has been sampled twice for VOCs, SVOCs, metals, and pesticidesiPCBs at 
DQO Level 111. The figure will be revised to show the location of the newly installed 

" B  

monitoring well (613M)6), the approximate location of the piping of the Fuel Distribution 
System and, if  delineated, the area of free product. The active sections of the FDS 



SCDHEC (Eric F. Cathcart) Reply to Comments dated 7 April 1999 
Draft RCRA Facility lnvestigation Zone F 

Dated June 25,1999 

pipelines were cleaned of fuel when this facility was closed. It is possible that older "by 
passed" sections still exist which may contain residual petroleum product. 

CH2M-Jones Response Clarification: Additional investigation of this area (Site 17) is 
continuing within the UST program. The RFI Report Addendum shows the FDS line and 
presents dafafiom three sampling events at F613GW006 andjve sampling events at adjacent 
wells FFDSGWZ 7A and FFDSG W17B. 



SCDHEC (Johnny Tapia) Reply to Comments dated 7 April 1999 -%& 

Draft RCRA Facility Investigation Zone F 
Dated rune 25,1999 

SCDHEC (Johnny Tapia) Reply to Comments on The 
Zone F Draft RCRA Facility Investigation Report 

(dated 31 December 1998) Charleston Naval Complex 

Comment 4: 
The second paragraph of page 6.16 needs to be revised for the statements made about the 
use of the high.est of background values (upper or lower soil) used as the screening 
alternative to SSLs. The same approach is mentioned for groundwater where the greater 
of shallow or deep background concentrations is used as an screening ajternative to the tap 
water RBCs. Using this approach defeats the purpose of collecting two set of samples 
(upper and lower) to determine background reference concentrations and is not a 
conservative screening process. In addition, the same paragraph states that this approach 
is proposed based only on assumptions. The Screening process should continue as 
previously approved. Please revise this paragraph and consider implications throughout 
the report. 

Response 4: 

The text will be modified to clarify that only SSLs will be used for the initial fate and 
transport screening. Inorganic SSL exceedances will be compared to background 
concentrations for discussion purposes only. Because the migration path, soil-to- 
groundwater, crosses through both soil intervals, the greater background will be used 
for this comparison. 

As stated in the paragraph in question on page 6.16, the lithology of the surficial aquifer 
in Zone F is complex. Given the uncertainty about the interconnectedness of the 
portions of the aquifer encountered in each well, groundwater results from each depth 
(shallow or deep) will be screened only against background reference values from the 
corresponding {depth for the final report. 

CH2M-Jones Response Clarification: Screening against iClackground concentrations will be 
performed us ugrced by the BCT. 

Comment 6: 
Page 7.10, "Summary of COPCs" paragraph makes the statement that "If no groundwater 
impacts were identified, the current soil concentrations were considered sufficiently 
protective of the underlying aquifer". The Department does not necessarily agree with this 
statement. Other factors as age of the unit, age of spills, type of contaminants present, 
barriers present (asphalt, concrete, etc.) would influence the presence of contaminants in 
groundwater. Please modify this statement and consider this factor when making this 
statement in reference to a specific unit. 

Response 6: 



SCDHEC (Johnny Tapia) Reply to Comments dated 7 April 1999 
Draft RCRA Facility Investigation Zone F 

Dated June 25,1999 

The Navy agrees and will revise the text in Section 7. Site specific factors potentially 
affecting the soil-to-groundwater pathway will be identified and discussed as 
appropriate for the site. This information will be added to the fate and transportation 
subsections of Section 10 text. 

CH2M-Jones Response Clarification: CH2M-Jones is screening soil parameters for COPCs 
using the soil screening process as agreed upon with DHEC. 



SCDHEC (Susan Byrd) Reply to Comments on The 
Zone F Draft RCRA Facility Investigation Report 

(dated 31 December 1998) Charleston Naval Complex 

Comment 1: 
Section 6.2.1, Page 6.11, Line 20 
The text states that the soil-to-groundwater migration pathway was assessed using generic 
SSLs that assume a DAF of 20, rather than site specific SSLs. A vague description was 
given for the justification of the DAF value used; however, a more thorough explanation 
as to why the DAF value of 20 was selected, including site specific parameters, should be 
discussed in this section. A table showing the comparative site specific values should be 
included. 

Response 1: 
Because of the number of sites in each zone, fate and transport evaluation consists of a 
conservative, first-look screening followed by a more detailed look at the potential 
problem chemicals identified in the screening. In keeping with the preliminary nature 
of the screening, generic DAFs of 10 or 20 have been used to calculate SSLs for 
protection of g~oundwater. Normally, a DAF of 20 is used, as recommended in the 1996 
USEPA Soil Screening Guidance. Where hydrogeologicd conditions indicate that a more 
conservative vahe is appropriate, a DAF of 10 is used. For example, DAFs of 10 were 
used for the Rfaval Annex in Zone K because sediments there are almost entirely 
permeable sand, and for Zone I because groundwater levels are very close to the surface 
and the horizontal gradient is unusually low. Fate and transport evaluation for Zone E 
was carried out differently than for other zones: recognizing that groundwater would 
not be used as drinking water in this industrial area, the focus was on potential threats 
to surface water in the Cooper River. To make up for this less conservative approach to 
groundwater, t l~e  DAF was arbitrarily lowered from 20 to 10, although hydrogeological 
conditions wottld have justified using 20. The decision to use a DAF of 20 was not 
dependant on site specific parameters. The rationale for using a DAF of 20 for Zone G 
is presented in Section 6.3. 

CH2M-Jones Response Clarification: As  agreed by the BCT, DAFs o f 1  for VOCs  and 20 
for other parameters have been used for initial screening. Site specific DAFs may be calculated 
for chemicals thlL exceed initial SSL  screening values. 

Comment 2: 
Section 6.2.1, Page 6.16, Line 1 
The text state that the greater of the background reference values for surface soil and 
subsurface soil was used as the screening alternatives to SSLs for inorganics. Using the 
highest background reference value does not seem to be a conservative approach for 
background comparison. An explanation should be given to support the statement that 

' -% 

the higher background value is always relevant. Also, the approach of comparing surface 
soils to subsurface soils is not supported due to the influence to "natural occurring'' surface 



soils from the Naval activities such as land covering with dredge materials. To resolve 
comparing "apples to oranges", compare surface soil background levels solely to surface 
soil samples and subsurface soil background Ievels to subsurface samples. 

Response 2: 
The text will be modified to clarify that only SSLs will be used for the initial fate and 
transport screening. Because the migrating soil water is exposed to background 
concentrations of soil constituents at each level, the only relevant background 
concentration for fate and transport comparisons is the greater of the surface soil or 
subsurface soil values. The surficial soil (less that 5 feet bgs) throughout Zone G is an 
extremely heterogeneous composite of native soil and dredge spoil and other fill 
materials. It would not be feasible to accurately identify, characterize and determine 
background concentrations for each soil type encountered. 

CH2M-Jones Response Clarification: As agreed by the BCT, if background samples were 
collected in areas not impacted by Navy activities, the range of background values is therefore 
indicative of concentrations not directly related to specific site activities. Site data will be 
compared to the background range to evaluate COPCs. 

Comment 3: 
Section 7.3.4, Page - 7.8, Line 22 
The terms "significantly greater" is vague and should be defined more clearly or deleted 
from the text. 

Response 3: 
The adjective "significantly" will be deleted from the revised text. 

CH2M-Jones Response Clarification: Nofirther clarification required. 

Comment 4: 
Section 7.3.9, Pane - 7.19, Line 16 
The text states that parameters not having RBC values were not included in the CDI 
calculation data. EPA Risk Assessment Guidance for Superfund recommends alternative 
measures when toxicity values are not available. An alternative measure should be 
implemented in order to prevent deleting values from the calculations. 

Response 4: 
Parameters that do not have corresponding RBCs due to the lack of approved 
toxicological data were not included in the CDI calculations. For Zone F media, only 
essential nutrients were not included due to a lack of quantitative toxicity values. 
Perhaps SCDHEC andlor the CNC Project Team could assist in identifying the necessary 
toxicity values. 



SCDHEC (Susan Byrd} Reply to Comments dated 7 April 1999 "i 

Drafi RCRA Facility Investigation Zone F 
Dafed June 25,1999 

CH2M-Jones Response Clarification: Nofurther clarific~ltion required. 

Comment 5: 
Section 8.0, Page 8.1, Lines 2-10 
A better justifica.tion should be provided for not conducting the Ecological Risk Assessment 
since receptors .were identified in the text. The fact that no Zone F AECs were identified 
in earlier investigations could be one rationale. Emphasis should be placed on the size of 
the areas and th.e unlikeliness that the species identified reside in the areas for prolonged 
periods of time. Further justification as to why the habitat is considered "limited" should 
be provided. 

Response 5: 
The text will be modified to more fully justify the decision not to conduct a Ecological 
Risk Assessmeint based on a lack of AECs in Zone F. 

CH2M-Jones R,esponse Clarification: AECs have not been identified in Zone F and therefore 
an E R A  will not be conducted. 

Comment 6: 
Section 10.1 
It would be veFj helpful to have a map at the beginning of each SWMU and AOC section 
showing the loiation of each SWMU or AOC within Zone F. The maps provided in each 
section are larger scale maps of the SWMUs and AOCs which do not show their locations 
within the entire Zone. 

Response 6: 
This information is provided as Figurel-2 in Volume 1 of the RFI. 

CHZM-Jones Response Clarification: A location map will be provided at fhe beginning of each 
AOC or SWMU section or individual RFI  Report Addendum. 

Comment 11: (AOC 6131615lSWMU 175) 
Section 10.7.5, F'age 10.7.121, Line 2 
The term "None VOCs" should be changed to "Nine VOCs". 

Response 11: 
This text will be revised to identify the correct number of VOCs. 

CH2M-Jones Response Clarification: The correct number of VOCs has been identified in the 
RFI Reporf Addendum. 

Comment 12: 



SCDHEC [Susan Byrd) Reply to Comments dated 7 April 1999 
Draft RCRA Facility Investigation Zone F 

Dated June 25,1999 

Section 10.7.6.2, Page 10.7.148, Line 4 
The text give two reasons why contaminants detected in goundwater were not detected 
in subsurface soil. Numerous other scenarios could also account for the non-detect in the 
subsurface soil such as the age of the unit and the fact that the release my have occurred 
many years ago, soil types and soil-to-groundwater migration rates, infIuence from nearby 
AOCs, SWMUs, storm drains, etc. The fact that other rationales exist should be mentioned 
in the text. 

Response 12: 
The text in this section and other sections with a similar scenarios will be revised to 
discuss other potential rationales for this observance. 

CH2M-Jones Response Clarification: Nofurther clar$cation required. 

Comment 13: 
Section 10.7.7.6, Pane 10.7.191, Line 23 
The text refers to "grossly elevated concentrations". This terminology is vague and shodd 
be either reworded or deleted from the text. 

Response 13: 

. . .,. 
This terminology will be deleted from the revised text. 

CH2M-Jones Response Clarification: Nofurther clarification required. 
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